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thereof  and  the  James  Bay  Railway  Company,  or  any  other  person 
or  persons,  relating  to  the  route  of  the  James  Bay  Railway,  from 
January  1st,  1904,  down  to  April  1st,  1905,  both  days  inclusive. 
Presented  to  the  Legislature,  9th  May,  1905.  Mr.  Hoyle.  ^ot 
printed. 

No.  59.     Statement  of  distribution  of  Revised  and    Sessional  Statutes,  1898  to 

1904.     Presented  to  the  Legislature,  3rd  May,  1905.     Not  printed. 

No.  60.     Return  to  an  Order  of  tlie  House  of  the  8rd  day  of  May,  1905,  for  a 

Return  of  thecopiesof  all  corresp(mdence,  petitions  or  other  papers 
in  connecti^in  with  the  appointment  of  License  Commi^'sioners  for 
the  East  Riding  of  Lambton.  Presented  to  the  Legislature,  9th 
May,  1905.     Mr.  Audi     Not  printed. 

No.  Gl.     Return  to  an  Addres.s  to  His  Honour,  the  Lieutenant-Governor  of  the 

fifth  day  of  May,  1905,  praying  thj»t  he  will  cause  to  be  laid  before 
2* 
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this  House,  a  Return  of  copies  of  the  Statement  of  the  Case  of  the 
Dominion,  and  the  answer  of  Ontario  to  the  Statement  of  Case  (*f 
the  Dominion,  filed  on  Indian  Claims  arising  out  of  the  Northwest 
Angle  Treaty,  No.  3.  Presentei  to  the  Legislature,  9th  May, 
1905.     Mr,  Smellie.     Printed. 

No.  62.     Remrn  to  an  Order  of  the  House  of  the  fifteenth  day  of  May,  1905,  for 

a  Return  of  copies  of  all  correspondence,  papers,  documents  and 
memoranda  relating  to  the  drainage  of  the  River  aux  Raisin,  in 
the  Townships  of  Osnabruck,  Cornwall  and  Roxborough,  in  the 
County  or  Stormont,  between  the  Commissioner  of  Puolic  Works 
or  his  Deputy,  in  the  years  1901,  1902,  1903  and  1904,  and  a 
Mr.  Bell,  C.E.,  Mr.  Laird,  C.E.,  Mr.  Rankin,  Piovincial  Drainage 
Referee,  and  the  Councils  of  the  Townships  of  Roxdorough,  Corn- 
wall and  Osnabruck ;  also,  copies  of  all  correspondence  between 
the  Hon.  G.  W.  Ross  and  any  of  the  above  parties  ;  also  copies  of 
any  letters  regarding  this  matter  received  by  the  Government 
from  Mr.  J.  W.  McCart  and  Messrs.  McLennan,  Cline  and  McLen- 
nan; also,  copies  of  letters,  authorizing  the  payment  of  Mr. 
Bell,  C.E.,  Mr.  Laird,  C  F.,  and  several  men  wor  king  with  them ; 
also,  a  Return  of  the  amount  paid  to  each  of  the  above  during  the 
years  1901,  1903, 190*.  Presented  to  the  Legislature,  23rd  May, 
1905.     Mr,  Kerr,    Not  printed. 
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To  Hi8  Honor  William  Mobtimib  Clark,  Etc.,  Etc.,  Ere, 

Lieuienani-OoverTior  of  the  Province  of  Ontario, 

StBL, — ^I  have  the  honor  to  transmit  herewith  for  presentation  to  the  Legislative 
Aasembfy,  the  Fourteenth  Report  of  the  Bureau  of  Mines. 

I  have  the  honor  to  be,  Sir, 

Yonr  obedient  servant, 


Defabtkknt  of  Obown  Lanbs, 
ToBomo,  0th  Afbil,  1906! 


J.   J.  FOT, 

Commiissioner  of  Crown  Lands. 


[«T] 


To  THE  Honorable  Jameb  Joseph  Fot^ 

CofMnissioner  of  Crown  Lands. 

Sir, — I  beg  to  submit  to  you  herewith,  to  be  presented  to  His  Honor  the  Lieuten- 
ant-CJovernor,  the  Fourteenth  Annual  Report  of  the  Bureau  of  Mines. 

The  Report  consistfl  of  three  parts,  which  are  printed  separately,  namely : 

Part  I.,  containing  statistics  of  the  mineral  production  of  the  Province  for  the  year 
1904,  reports  by  the  Inspectors  of  Mines  on  the  working  mines  of  Western  and  Eastern 
Ontario,' papers  on  Petroleum  and  Natural  Gas,  and  the  Cement  Industry  of  the  Pro- 
vince, reports  of  exploration  parties  on  special  mineral  districts,  anci  other  informa- 
tion relating  to  the  mineral  resources  and  mining  industries  of  the  Province. 

Part  II.,  a  description  of  the  silver-cobalt-nickel  ores  of  Lake  Temiskaming,  by  Prof. 
W.  G.  Miller,  Provincial  Geologist,  supplementary  to  the  account  published  in  the 
Bureau's  Thirteenth  Report. 

Part  III.,,  a  monograph  on  the  Sudbury  Nickel  Region  by  Dr.  A.  P.  Coleman,  who 
spent  the  field  seasons  of  1902,  1903  and  1904  in  the  nickel  district,  and  whose  descrip- 
tion covers  the  whole  of  that  important  mineral  area,  including  both  the  southern  and 
northern  ranges. 

All  three  Parts  are  accompanied  by  geological  and  other  maps  illustrating  the  terri- 
tory and  subjects  dealt  with. 

1  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

Thos.  W.  Gibson, 

Director. 
Office  of  t£e  Bureau  of  Mines, 

Toronto,  5th  April,  1905. 
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Statistical  Review 

Table  I  summarizes  the  output  of  the  mines  and  metallurgical  works  of  the  Province 
of  Ontario  for  the  calendar  year  1904.  It  will  be  seen  that  the  total  value  is 
$11,572,647,  a  decrease  as  compared  with  1903  of  $1,297,946,  mainly  accounted  for 
by  the  diminished  yield  of  the  nickel  field,  where  one  of  the  plants  was  closed  for 
part  of  the  year,  and  the  other  was  being  rebuilt  on  a  larger  and  more  modern  scale. 


Table  I.— Miaeral  Production  of  Ontario  1904 


Product. 


MetAlUc: 
Gold 

OUBC68 

Silver 

tt 

Plttinum 

<t 

Pftlladinm 

•« 

Cobalt 

Tom 

Copper ...            

i< 

Nickel.... 

t< 

Iron  Ore 

tt 

fig  Iron.            

tt 

Steel.                 

it 

Lad  Ore 

ti 

PigLead           

tt 

Zinc  Ore 

tt 

Leas  value  Ontario  ore  smelted  into  pig  iron, 
Ontario  pig  Iron  conyerted  into  iteel,  and 
lead  ore  smelted  into  pig  lead 


Net  metallic  prodnction. 


Non-metallic : 

Actinolite tons 

knaaie *' 

Tfle.  drain number 

Brick,  common " 

"      paying '* 

"      preiSl •• 

Bnilding  and  cnished  stone , 

Carbide  of  caldnm tons 

Cement,  natural  rock bbls 

Portland '* 

Corandum tons 

FeUJgpar " 

Oaphlte. " 

Gnwim " 

InwPyritea. " 

Uffle bus  h 

Mica. tons 

Xaiural  Gas 

Peat  Fuel tons 

Pecroleiun Imp .  gals 

Pottery 

Salt tons 

Sewer  Pipe 

Talc tons 


Total  Non-Metallic  production. 
Add  Metallic  production 


Total  production. 
IM 


Quantity. 


2,285 

206,875 

5S6 

952 

29 

2463 

4,748 

63,263 

127,845 

51,002 

3,210 

43 

583 


408 

72 

16,000,000 

200,000.000 

4,436,000 

26,857,000 


2,343 

85,000 

880,871 

1,665 

10,983 

355 

5,412 

13,451 

2,600,000 

332 


800 
17,237,220 


55,877 

"i\m 


Value. 


f 

40,000 
111,887^ 
10,452 
18,564 
36.620 
297,126 
1,516,747 
106.066 
1,811, 664  \ 
1,188,349/ 
ll.OOOl 
2,500/ 
3,700 


6,156,677 


250,009 


4.906.677 


102 

904 

210,000  \ 

1,430,000/ 

55,450 

226.750 

700,000 

152,295 

65,250 

1,239,971 

150  645 

21,966 

4,700 

10,674 

43.716 

406,800 

37,847 

25»,d24 

2,400 

904,437 

100.000 

862,621 

288.000 

2,919 


6,665,970 
4,906,677 


11,672,647 


Employees. 


210 

1,063 

19L 
1,522 

16 
15 


3.017 


2,807 


3,000 

67 

217 

1.44Q 

78 

60 

734 

202 

34 

52 

14 

60 

500 

79 

98 

10 

406 

100 

193 

113 

17 


7,474 
8,017 


10,491 


Wages. 


$ 

128,000 


570,900 

84,673 
689.482 

6,000 
6,712 


1,334,767 


1,884,767 


660,000 

27,300 

101,580 

610,186 

35.200 

22,050 

323,689 

139,548 

16,300 

11,925 

6.000 

22,875 

150,000 

21,529 

63,674 

2,000 

229.956 

30,000 

84,683 

54.500 

873 


2,603.816 
1.334.767 


3.838.583 


[1] 


Bureau  of  Mines  No.  5 


A  comparison  of  the  foregoing  table  with  those  given  in  former  years  will  disclose 
the  fact  that  the  mineral  products  of  Ontario,  already  numerous  and  varied,  are 
growing  steadily  in  number  and  variety.  Three  metals  find  a  place  in  the  output  of 
1004  which  were  wanting  in  1903,  namely  platinum,  palladium  and  cobalt.  The  first 
two  of  these  are  new  entrants,  and  are  to  be  credited  to  the  Sudbury  nickel  field,  from 
the  mattes  of  which  they  are  obtained  as  bye-products.  Further  comment  is  made 
on  these  metals  on  a  later  page.  The  third,  cobalt,  does  not  make  it  first  appearance 
in  1904,  but  has  been  absent  from  the  list  since  1894.  Like  the  other  two  it  is  found 
in  the  nickeliferous  pyrrhotite,  but  until  last  year  no  returns  of  its  recovery  were 
received  at  the  Bureau  since  the  Dominion  Mineral  Company  ceased  operations  some 
ten  years  ago.  But  a  much  more  prolific  source  of  cobalt  has  been  opened  up  in  the  silver- 
cobalt-nickel-arsenic  veins  of  Coleman  township,  whose 'riches  in  silver  and  cobalt 
stamp  the  discovery  of  these  deposits  as  one  of  the  most  important  events  in  the 
history  of  the  mining  industry  of  Ontario,  or  indeed  in  that  of  the  Dominion. 

The  following  columns  show  clearly  how  this  expansion  in  the  variety  of  the 
mineral  products  of  the  Province  has  gone  on  during  the  10-year  period  from  1895 
to  1904. 

Metals 

1895  1904 

$  $ 

BilTer nil  111.887 

Platinum nil  10,452 

Palladium nil  18.564 

Cobalt nil  36.620 

Iron  Ore nil  108,068 

Pig   Iron nil  1.811.664 

Bteel nil  1.188,349 

Lead  Ore nil  11,000 

Pig  Lead nil  2.600 

Zino  Ore nil  3,700 

Non- Metals 

Aotinollte nil  102 

Anenio nil  903 

Carbide  of  Caloinm nil  152.295 

Corandam nil  150.645 

Feldspar nil  21,966 

Graphite nil  4,700 

Iron  Pyritee nil  43.716 

Talc nil  2,919 

Thus,  ten  metallic  and  eight  non-metallic  substances  find  a  place  in  the  output 
of  1904  which  were  lacking  in  1895,  only  some  four  or  five  of  which,  such  as  silver, 
cobalt,  iron  ore  and  pig  iron  had  ever  before  been  raised  or  produced  in  the  Province. 

The  total  number  of  substances  combining  to  make  up  the  mineral  production  of 
Ontario  is  thirty-seven,  ten  of  which  may  be  classed  as  construction  materials.  A 
comparison  with  our  sialter  mining  Provinces,  Nova  Scotia  and  British  Columbia,  in 
this  respect,  shows  that  in  the  official  tables  of  the  former,  eleven  products  and  in  the 
latter,  six,  exclusive  of  the  building  materials,  make  up  the  list.  In  each  case  coal  and 
gold  constitute  a  large  part  of  ithe  output.  This  brief  reference  will  make  it  plain  how 
different  are  the  conditions  of  the  mining  industry  here  from  those  surrounding  -.t 
on  the  Atlantic  and  Pacific  coasts,  and  will  also  convey  some  idea  of  the  difficulties 
attending  the  endeavor  to  procure  correct  and  complete  statistics  of  the  mineral  pro- 
duction of  this  Province. 


Table  11  is  a  comparative  schedule  giving  the  value  of  the  several  mineral  pro- 
ducts for  the  last  five  years,  and  enables  the  progress  of  the  various  departments  "f 
the  industry  to  be  traced  from  year  to  year. 
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Table  II.— Miaeral  Production  1900  to  1904 


Product. 


Metallic: 

Gold 

SUTer 

Platinmn  . . . 
Palladium... 

Cobalt 

Copper  

Nickel 

Iron  Ore 

Pig  Iron 

Steel  

Lead  Ore 

Pig  Lead.... 
Molybdenite 
Zlne  Ore 


Lea  Talne  Ontario   ore  smelted  Into  pig 
Iron,  and  pig  iron  converted  into  steel 


Total  metallic  production. 


Non-Metallic : 

▲ctinolite 

AiKnic 

Brick,  common 

Brick,  paving 

"     presFed  

Bailding  and  crushed  stone. 

carbide  of  Calcium 

Cement,  natural  rock 

•'      Portland 

Coraodom 

Feldspar 

Grsphite 

Gypiam 

Iron  Pyrites 

Lime 

Mica 

Nttand  Gas 

Peat  Fuel 

Petroleum  products 

Pottery  

8ilt 

Sewer  pipe 

Taic...V. 

Tile,  dzain'. 


Total  non-metallic  production. 
Add  metallic  production 


Total  production. 


1900. 


297.861 
96,367 


819,681 
756,626 

iii,8a"> 

936.06A 
46,380 


SOO 


2.565,286 


2,565.286 


22.726 

1,879,590 

26,950 

U4,419 

650,342 

60.800 

99,9»1 

598,021 

6,000 

5.000 

27.030 

18,050 


644,000 

91,760 

892,828 


1,869,045 
157.449 
324,477 
130,635 
5.000 
209,738 


6.738.838 
2,565,286 


9,298,624 


1901. 


244,443 
84.830 


589,080 
1.869.970 

174.428 
1  701,703 

347,280 


16,000 


5,016,784 


5,016,734 


8.126 

41,677 

1,530,460 

37,000 

104.394 

850.000 

168,792 

107.625 

563,265 

58,115 

6,375 

20,000 

18,400 

17,500 

560,000 

89.780 

842,183 


1,467,940 
198,950 
823,058 
147,948 
1,400 
281,374 


6,814,852 
5,016,784 


11,881,086 


1902. 


229,828 
68,000 


680,283 
2,210.961 

518.445 
1,683.061 
1,610.081 


400 
11,500 


7,002,499 
745,000 


6,267,499 


6,160 

48,000 

1,411,000 

42,000 

144,171 

1,020,000 

89,420 

50,795 

916,221 

88.871 

12,875 

17.868 

19,149 

14,998 

617,000 

102,500 

199,^ 


1.481,054 
171,315 
844,620 
191,965 
980 
199,000 


7,184,136 
6,257,499 


13.891,634 


1903. 


188,086 

8,949 


716,726 
2,499,068 

460.099 
1.491,696 

801,580 


1,500 

1.275 

17.000 


6.678.929 
486,864 


6,242,575 


1,650 

15.420 

1,561.700 

45.288 

218.550 

845,000 

144,000 

69.819 

1,182,799 

87,600 

20,046 

20,636 

7,910 

21.693 

520,000 

102,205 

196,536 

8,800 

1,686,674 

160.000 

888,097 

199,971 

2,626 

227,000 


7,628,018 
6,242,576 


12,870,598 


GOLD 


1904. 


40,000 

111,887 

10,452 

18,564 

36,620 

297.1-26 

1,516,747 

108.068 

1,811,664 

1,188,349 

11,000 

2.500 

*3,76d  ■ 

6,821,677 
260,000 


4,906,677 


102 

903 

1,480,000 

55,450 

226,750 

700.000 

162,295 

65,260 

1.239,971 

150,646 

21,966 

4,700 

10,674 

43,716 

406.800 

87,847 

253.624 

2,400 

904.437 

100,000 

862,621 

288,000 

2,91» 

210.000 


6,666,970 
4,906,677 


11,672,647 


Dealing  briefly  with  the  figures  of  the  several  products  as  given  in  Tables  I  and  II, 
it  is  first  to  be  remarked  that  tL  >  yield  of  gold  has  again  suffered  a  heavy  decline  as 
compared  with  the  previous  year,  when  ibhe  production  was  smaller  than  in  1902.  The 
greatest  output  of  gold  in  this  Province  was  in  1899,  when  it  had  a  value  of  $424,568. 
This  was  when  the  excitement  in  the  Lake  of  the  Woods  and  Kainy  Lake  regions  had 
l?d  to  the  erection  and  operation  of  a  large  number  of  stamp  mills  to  ftest  the  auriferous 
quartz  veins  of  those  districts.  In  many  cases  results  not  being  up  to  expectation.^, 
and  in  others  funds  raised  by  the  sale  of  non-assessable  stock  having  been  exhausted 
b^ore  the  mine  was  placed  on  a  paying  basis,  the  outcome  of  the  venture  was  tho 
closing  down  and  virtual  abandonment  of  the  property.  Too  often  the  result  was 
brought  about  or  hastened  by  the  incompetency,  or  worse,  of  the  management. 

Bullion  was  produced  last  year  in  an  experimental  way  at  half-a-dozen  propertIo.s 
on  Lake  of  the  Woods,  Eagle  lake  and  elsewhere,  and  on  a  slightly  larger  scale  at  thu 
Sultana,  Sunbeam  (or  A  L  282)  and  St.  Anthony  Reef  mines,  while  a  good  deal  of 
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dfvelopmeut  work  was  carried  on  not  only  at  the  properties  mentioned,  but  also  at 
the  Laurentian  and  Volcanic  Reef  mines  on  lake  Manitou,  at  the  Golden  Horn  on 
Rush  bay,  by  the  Northern  Light  Mines  Company,  the  Camp  Bay  Mining  Company, 
the  Eldorado  Mining  Company  and  others. 

In  eastern  Ontario,  the  only  gold  aoidal-y  obt&ined  was  by  the  Cook  Land  C^.m- 
lEny,  near  Marmora.  Belmont  and  Deloro  woro  idle,  but  there  are  hopes  of  reian  in^- 
work  at  both  places.  The  Craig  mine  is  being  re-opened,  and  a  new  property,  the 
Star  of  the  East  in  Barrie  township,  is  under  deiv^elopment.  For  the  first  time  re- 
turns were  made  of  tne  recovery  of  small  quantities  of  gold  and  silver  from  the  mattes 
of  the  Sudbury  nickel  district.  Some  attention  is  being  paid  to  the  placer  ground 
on  the  upper  Vermilion  river,  with  the  view  of  putting  a  dredge  at  work  if  the  gold 
found  in  the  immense  gravel  deposits  of  that  region  is  ascertained  to  be  present  in 
payable  quantity. 

The  output  of  gold  and  other  details  of  the  industry  for  iLo  last    fivo  years  are 
given  in  the  following  table: 


Qold   Mining:   1900  to   1904 


Schedule 


Mines  worked No.  ^ 

Ore  treated tons. 

Gold  product oz.  ■ 

Gold  value $ 

Men  above  ground No. 

"    underground " 

Wages  paid $ 


1900 


18 

46,618 

18.767 

297,861 

412 

338 

350,694 


1901 


11 

54,336 

14,293 

244,443 

805 

288 

287,409 


1902 


20 

48,544 

13.625 

229,828 

341 

385 

843,984 


1903 


19 

32,347 

10,383 

188,036 

243 

250 

245,490 


1904 


12 


2.285 

40,000 

100 

130 

133,000 


SILVER 


Hitherto,  practically  all  of  the  silver  produced  in  Ontario  has  come  from  thf 
lake  Superior  region.  The  typical  mine  of  this  district  was  Silver  Islet,  a  tiny  rock 
lying  off  a  bold  peninsula  now  forming  the  Sibley  township  forest  lese^'^o,  where 
Thomas  Macfarlane  in  1868  discovered  silver  ore  rich  in  large  nuggets  and  smaller 
disseminated  particles,  and  whence  by  working  with  crowbars  under  the  water  he 
obtained  the  first  shipment  of  1,336  lb.  of  ore,  the  assay  of  which  was  2,087  ounces 
Troy  per  long  ton.  Frpm  first  to  last  about  $3,600,000  worth  of  silver  was  extracted 
from  Silver  Islet  mine.' 

The  rich  veins  of  this  mine  and  of  other  valuable  silver  mines  which  were  opened 
up  at  a  later  date  in  the  district  west  of  Port  Arthur,  in  an  area  of  similar  geological 
features,  traversed  the  slates  of  the  Animikie  formation,  and  this  fact  is  of  interest 
in  relation  to  the  latest  of  the  silver  fields  of  this  Province,  that  now  being  energet- 
ically developed  in  the  township  of  Coleman  on  the  Temiskaming  and  Northern  Ontario 
Railway.  Here  the  lodes  occur  in  the  slate  breccia,  and  so  far  have  not  been  found 
either  lying  in  or  extending  downwards  into  any  of  the  associated  or  underlying  form- 
ations. It  is  noticeable,  too,  that  to  a  marked  extent  the  assemblage  of  minerals  'is 
similar,  including  cobalt,  nickel  and  arsenic,  though  the  development  of  these  io 
Coleman  appears  to  be  greater  than  it  was  in  Silver  Islet.  The  veins  are  narrow,  but 
exceedingly  rich,  and  the  aggregate  output  of  the  properties,  from  present  appear- 
ances, may  easily  equal  if  not  surpass  in  value  the  yield  of  Silver  Islet,  notwith- 
standing that  the  price  of  silver  now  is  less  than  half  what  it  was  25  or  30  years  a?o. 


1  See  the  Story  of  Silver  Islet  Sixth  Kep.  B.  of  M.  pp.  125-158.   Mr.  Macfarlane,  one  of.the  band 
of  early  geologistfl,  whidh  inolnded  also  Logan,  Hnnt,  Murray  and  Bell,  that  did  suoh  yeoman 
servioe  in  laying  the  foundations  of  Canadian  geology,  is  like  the  laet  mentioned,  still  in  har- 
ness, though'  having  transferred    his   allegiance   from   geology    to    chemistry.       Mr.   Maofarlaae 
now  fills  the  position  of  Chief  Analyst  to  the  Department  of  the  Interior,  Ottawa. 
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All  the  silrer  produced  in  1904  came  from  the  mines  of  Coleman  township,  save 
a  Bmall  quantity  extracted  from  the  Sudbury  nickel-copper  mattes.  The  output  was 
206,875  ounces,  valued  at  $111,887.  The  producing  properties  were  the  Larose,  owned 
by  Messrs.  Timmins,  Dunlap  and  McMartin ;  the  Chambers-Ferland  properties,  includ- 
ing Cobalt  Hill  and  the  Little  Silver  mine,  now  owned  by  the  Nipissing  Mining  Com- 
pany, Limited,  New  York,  of  which  Mr.  Ellis  P.  Earle  is  the  head;  the  New  Ontario 
owned  by  Mr.  W.  Q.  Tretheiwey  of  Toronto;  and  the  McKinley-Darragh,  of  which 
Messrs.  Gorman  A  Co.  of  Ottawa,  otherwise  the  Cobalt  and  Silver  Mining  Company, 
are  proprietors.  The  ore  was  all  sold  to  Mr.  E.  P.  Earle  and  delivered  to  him  at  New 
Tork.  Some  of  the  shipments  carried  very  high  values,  several  20-ton  carlots  netting 
as  much  as  $37,000  or  $38,000,  the  main  returns  being  from  the  silver,  though  the 
other  constituents,  cobalt,  nickel  and  arsenic,  each  contributed  to  the  result.  Pro- 
duction has  been  going  on  at  an  increasing  rate  since  the  close  of  the  year,  and  for  the 
first  six  months  of  1905  the  ore  shipped  yielded  1,128,212  ounces  of  silver,  valued  at 
$595,974.  Several  other  properties  have  also  been  opened  up  in  1905  from  some  of 
which  shipments  have  been  made. 

The  new  camp  enjoys  first-rate  shipping  facilities,  since  the  Temiskaming  and 
Northern  Ontario  Railway  runs  directly  through  it,  and  a  station  called  Cobalt  has 
been  established  on  the  shore  of  a  lake  of  the  same  name  within  easy  distance  of  the 
chief  producing  properties.    The  freight  rate  from  Cobalt  to  New  York  is  $7  per  ton. 

For  a  fuller  account  of  the  geology  and  mineralogy  of  this  interesting  and  impor- 
tant field,  reference  should  be  had  to  the  report  of  Prof.  W.  G.  Miller,  Provincial 
Geologist,  published  as  Part  II.  The  geological  map  of  the  area  accompanying  the  report 
was  issued  in  advance,  and  has  been  in  active  demand  from  prospectors  and  others. 

Considerable  prospecting  was  done  in  the  neighborhood  of  the  original  finds 
during  the  season  of  1904,  and  several  fresh  discoveries  were  made,  but  so  far  no  new 
felds  of  like  kind  have  been  located  in  the  extensive  regions  of  slate  conglomerate  in 
the  neighborhood  of  lake  Temagami  and  on  the  Montreal  river.  A  great  deal  of  the 
territory  is  covered  by  green  timber,  including  much  valuable  pine,  consequently  pros- 
pecting must  be  carried  on  carefully,  and  is  slow  and  tedious  work. 


Silver  Mining  1900  to  1904 


Schedule 


Ore  raised tona. 

Ore  stamped •• 

Bullion  product oz. 

Valaeof bullion $ 

Average  men  abore  ground ; No. 

"        "     under  fiTTOund •' 

Wages  paid  for  labor | 


1900 

1901 

1902 

1908 

12,500 

11,000 

6.250 

3.400 

8.000 

7,560 

6.250 

3.860 

160.612 

151.400 

96,666 

16,688 

96,867 

84,880 

58,000 

8,949 

20 

30 

25 

12 

30 

85 

25 

20 

24,000 

29,500 

36,000 

8.000 

1904 


158 

158 

206,875 

111,887 

29 

28 

12.300 


PLATINUM 

It  has  long  been  known  that  platinum  occurs  in  association  with  the  nickel-copper 
ores  of  the  Sudbury  region,  mainly,  it  is  believed,  as  the  arsenide  sperrylite,  so  called 
after  Mr.  P.  L.  Sperry,  who  in  1889  first  isolated  it  from  the  gossan  of  the  Vermilion 
mine.a  It  is  also  found  in  the  ore  of  the  Victoria,  Copper  Cliflf  and  other  mines  of  th.3 
region,  varying  from  almost  inappreciable  quantities  up  to  3  dwt.  and  even  over  7 
dwt.  per  ton  of  ore,  in  proportion,  apparently,  to  the  percentage  of  chalcopyrite  present. 
But  the  fact  that  platinum  has  been  recovered  from  Sudbury  ores  as  part  of  their 
commercial  treatment  has  only  recently  been  made  public,  and  the  successful  extrac- 
tion of  quantities  so  minute  is  a  tribute  to  the  perfection  at  which  modern  metallur- 


3  l>t  R«p.   B.   of  K.   pp.   91,   92;   also   7th   Bep.   p.    142.   12th  Bep.  pir272,  282.  283;  and  othek 
i^erenees. 
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gical  processes  have  arrived.  By  far  the  greater  portion  of  the  world's  supply  cf 
platinum  is  derived  from  alluvial  deposits^  the  Ural  mountains  in  Russia  being  tha 
chief  source^  but  it  is  found  also  in  New  South  Wales,  California,  British  Columbia, 
the  Yukon,  and  many  other  parts  of  the  vforld,  in  association  with  placer  gold.  It 
can  probably  be  claimed  that  Ontario  furnishes  the  first  instance  of  solid  ore  being 
regularly  treated  for  tthe  recovery  of  platinum. 

The  yield  of  this  rare  metal  for  1904  is  returned  at  536  ounces,  which  at  $19.50 
per  ounce,  had  a  value  of  $10,452.  In  1902  and  1903  the  quantities  obtained  were 
considerably  larger,  being  for  the  former  year  2,375  ounces,  and  for  the  latter  1,710 
per  ounce,  had  a  value  of  $10,452.  In  1902  and  1903  the  quantities  obtained  we:**, 
considerably  largier,  being  for  the  former  year  2,375  ounces  and  for  the  latter  1,710 
ounces,  of  the  value,  at  the  above  price  per  ounce,  of  $46,312  and  $33,345  respectively. 
The  yield  of  platinum,  therefore,  from  the  ores  of  the  Sudbury  district  for  the  last 
three  years,  before  which  little  or  none  was  obtained,  was  as  follows: 

Quantity  Yalne 

ounoefl  9 

ItUa Zfdfd  4o,31Z 

1903 I'  33,345 

1904......     636  10,462 


Total 4,621  $90,109 

The  above  quantities  were  recovered,  not  only  from  the  mattes  treated  during  the 
respective  years,  but  also  from  the  residues  or  accumulations  of  several  years,  so  that  no 
data  exist  for  estimating  the  tonnage  of  the  ore  from  which  they  were  taken,  or  how 
much  was  obtained  from  (the  mattd  in  ajny  one  year.  It  is  stated,  and  no  doubt  cor- 
rectly, that  if  the  mattes  had  to  be  treated  solely  for  the  purpose  of  winning  the 
platinum  and  other  bye-product  metals — details  of  the  production  of  which  are  given 
under  their  respective  headings — ^the  process  would  be  an  unprofitable  one,  and  they 
would  not  be  recovered  at  all,  but  as  very  much  of  the  manipulation  is  necessary  for 
extracting  the  nickel  and  copper,  which  provide  the  chief  values,  the  subsidiary 
metals,  comprising  gold,  silver,  platinum,  palladium  and  cobalt,  can  be  obtained  at 
a  profit. 

The  prospects  of  the  Sudbury  ores  furnishing  a  steady  supply  of  platinum  from 
this  time  forward  are  however  not  hopeful,  for  the  reason  that  until  the  last  year 
or  two  most  of  the  ore  raised  by  the  principal  producer,  the  Canadian  Copper  Company, 
came  froml  the  Copper  Cliff  group  of  mines  rich  in  copper,  but  somewhat  less  rich  in 
nickel,  while  now  almost  the  whole  of  the  ore  smelted  by  that  Company  is  taken  from  the 
Creighton  mine,  which  is  unusually  high  in  nickel,  but  comparatively  low  in  copper. 
As  the  platinum  appears  for  the  most  part  to  bear  company  with  the  copper,  the  yield 
may  be  expected  to  be  small,  so  long  as  the  Creighton  ore  continues  to  be  exclusively 
used.  It  may  be  added,  as  illustrating  the  comparative  scarcity  of  platinum,  that  ir 
British  Columbia,  the  only  other  Province  in  Canada  yielding  this  metal,  the  quantity 
obtained  last  year  was  only  35  ounces. 

PALLADIUM 

Palladium  is  another  of  the  rarer  metals  which  appears  on  the  list  of  Ontario 
productions  for  the  first  time  in  1904.  its  source  is  also  in  the  nickeliferous  pyrrho- 
tites  of  Sudbury — ^those  remarkable  ores  from  which  no  less  than  seven  different  metals 
are  obtained:  nickel,  copper,  cobalt,  gold,  silver,  platinum  and  palladium,  and  from 
which  two  other  useful  substances,  one  a  metal  and  the  other  a  non-metal,  namely  iron 
and  sulphur,  are  eliminated  only  to  be  wasted.  The  announcement  that  palladium 
was  being  obtained  by  the  Orford  Copper  Company  at  its  New  Jersey  works  from 
Sudbury  matte  was  made  by  Dr.  Joseph  Wharton,  Sc.  D.,  LL.D.,  in  an  address 
delivered  in  April,  1904,  before  the  American  Philosophical  Society,  and  published 
in  Vol.  XLIII  of  the  Proceedings  of  that  body.    Dr.  Wharton  points  out  that  although 
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pslladifun  belongs  to  the  platinum  group,  of  metab,  it  is  in  some  respects  nearly  related 

also  to  silver,  its  atomic  weiglit  and  specific  gravity  being  respectively  about  107  and 

11.4,  while  the  corresponding  figures  for  silver  are  108  and  10.5.     In  its  high  melting 

point,  however,  of  1500^.0.,   it  approaches  more  nearly  to  platinum,   which  melts   at 

1760^C.,  and  in  color  its  grayish-white  resembles  the  color  of  platinum  more  nearly 

than  that  of  silver.     He  adds: 

''Palladium  has  long  been  known  to  occur  native  in  company  with  platinum,  and 
also  alloyed  with  gold  in  the  Brazilian  mineral  porpezite,  which  contains  about  5  to 
10  per  cent,  of  it.  That  it  occurs  in  notable  quantity  in  the  nickeliferous  pyrrhotito 
of  Canada  is  an  important  recent  observation.  Both  platinum  and  palladium  probably 
exist  to  a  greater  or  less  extent  in  all  the  many  deposits  of  nickeliferous  pyrrhotitr> 
throughout  the  world ;  certainly  in  those  of  Norway  and  Sweden,  and  particularly  in 
every  one  of  the  numerous  deposits  of  that  mineral  which  are  found  in  the  Laurentian 
and  Huronian  rocks  surrounding  the  little  town  Sudbury,  in  the  Province  of 
Ontario,  Canada.  The  quantity^  however,  is  extremely  small,  varying  from  a  mere 
trace  to  one  or  mono  ounces  per  ton ;  the  average  for  each  metal  being  about  one- 
hundredth  of  an  ounce  per  ton  of  ore,  platinum  and  palladium  usually  being  present 
in  approximately  equal  parts.  Yet,  though  known  to  exist  in  many  parts  of  the  world, 
palladium  has  not  been  diligently  sought  for,  because  there  was  until  recently  no  con- 
siderable demand  for  it;  the  re-working  of  platiniferous  residues  from  the  mints  of 
several  countries  having  supplied  most  of  that  which  appeared  in  commerce.  The 
prevailing  scarcity  of  platinum  is  now  directing  attention  to  palladium  as  a  practicable 

substitute  for  some  purposes The    form    in    which   palladium    there 

[i.  e.  in  the  Sudbury  ores]  occurs  has  not  been  detected,  for  owing  to  its  minute 
quantity  and  the  consequent  difficulty  of  isolating  it,  none  has  yet  been  directly 
observed  in  an^  ore  of  that  region ;  since,  however,  platinum  occurs  there  as  arsenidt: 
in  the  interesting  mineral  sperrylite  (PtAs2),  palladium  may  exist  in  similar  com 
bination,  though  none  has  been  observed  in  any  specimen  of  sperrylite  that  has  been 
examined  *' 

The  uses  of  palladium  are  enumerated  by  Dr.  Wharton  as  follows : 

**1.  For  the  mechanism  of  delicate  instruments,  such  as  chronometers,  and  foi 
Temiers,  etc.,  of  astronomical  instruments. 

''2.  For  surgical  instruments. 

"3.  For  plating  searchlight  mirrors.  Why  not  for  the  mirrors  of  reflecting  tele- 
scopes? 

"4.  For  alloying  with  silver  to  make  dental  plates,  etc.,  instead  of  the  two-thirds 
silver  one-third  platinum  hitheribo  used  in  Europe.     Also  as  palladium  amalagam  for 

fillings  in  cavities  of  teeth. 

"Other  uses  will  naturally  arise  as  men's  minds  are  turned  toward  this  metal 
which,  while  in  many  respects  equal  to  platintun,  sells  for  no  more  than  the  price  bj 
weight  of  that  metal,  and  of  course  therefore  for  much  less  than  that  by  bulk;  thj 
specific  gravity  of  platinum  being  variously  stated  as  17  to  19,  and  that  of  palladium 
as  11.4  to  11.8.  It  would  seem  that  palladium  might  be  useful  under  some  circumstances 
for  resistance  wire." 

An  interesting  general  description  of  the  method  of  obtaining  palladium  from  the 
matte  is  given  by  Dr.  Wharton,  though,  as  he  states,  he  purposely  refrains  from  giving 
all  details  of  the  various  stages  of  the  process.     He  says: 

"The  concentrated  matte  is  treated  for  separation  of  copper  from  nickel,  which 
is  effected  by  repeated  melting  with  nitre  cake  and  coke  in  cupola  furnaces.  The 
coke  converts  the  nitre  cake  into  sodium  sulphide ;  when  the  charge  is  run  out  of  the 
furnace  and  cooled  it  separates  easily  into  two  parts,  the  bottoms  containing  prac- 
tically all  the  nickel,  the  tops  consisting  of  sodium  sulphide  and  copper  sulphide ;  the 
gold  and  silver  going  with  the  tops,  the  platinum-group  metals  going  with  the  bottoms. 
In  the  refining  processes  that  follow,  palladium  is  obtained  as  a  slime,  carrying  about 
a  thousand  times  as  much  palladiiim  proportionally  as  did  the  original  ore,  carrying 
also  the  other  platinum-group  metals,  and  the  gold  and  silver.  This  palladium -bearing 
slime  is  melted  and  refined  in  a  small  reverberatory  furnace,  from  which  it  is  ladled 
out  into  cold  water,  forming  shot  which  are  charged  into  small  leaden  towers,  into 
the  top  of  which  hot  dilute  sulphuric  acid  is  run.  Palladium  and  the  other  precious 
metals  being  electro-negative' to  the  base  metals,  a  galvanic  action  now  takes  place  in 
which  nickel,  copper  and  iron  dissolve  rapidly,  leaving  palladium  in  a  black  mud  con- 
taining two  per  cent,  or  more  of  that  metal.  If  this  residue  still  contains  much  copper, 
^t  is  mostly  eliminated  by  further  treatment  with  hot  sulphuric  acid  until  the  stuff 
contains  about  25   per  cent,   of  palladium,  when   it   is  treated   with   aqua-regia,  thu^ 
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dissolving  all  the  platinum,  palladium  and  gold.  From  this  solution  platinum  *3 
precipitated  by  ammonium  chloride.  The  palladium  in  the  filtrate  is  electrolytically 
precipitated  with  a  platinum  anode^  appearing  as  a  dull  gray  metal  which  is  hard  and 
brittle,  peeling  off  easily  from  the  cathode.  It  is  then  dried  and  ignited  in  a  reducing 
atmosphere,  when  it  takes  great  brilliancy  and  becomes  very  soft  and  pliable,  capable 
of  being  worked  into  any  ordinary  form.  I  have,  for  instance,  a  remarkably  nice 
teaspoon  made  of  it." 

In  further  exposition  of  the  properties  of  palladium,  Dr.  Wharton  asserts  that 
besides  having  so  very  high  a  melting  point,  and  being  at  the  same  time  both  hard, 
ductile  and  malleable,  palladium  is  so  absolutely  non-corrodible  that  a  sheet  of  it  may 
hang  for  a  long  time  in  a  laboratory  exposed  to  chlorine  and  hydrogen-sulphide  gases 
i^ithout  losing  its  polish  or  being  tarnished.  He  also  comments  upon  its  wonderful 
power  of  occluding  hydrogen  gas,  being  capable  of  absorbing  as  much  as  1,030  volumes, 
at  which  point  complete  saturation  is  probably  reached.  In  the  occlusion  of  hydro- 
gen, palladium  exhibits  its  affiinity  to  platinum,  which  possesses  a  similar  property, 
^ut  in  a  less  degree. 

Regarding  the  quantity  of  palladium  produced.  Dr.  Wharton  states  that  there 
is  now  a  steady  production  by  tlie  Orford  Copper  Company  of  more  than  3,000  ouncffs 
annually,  from  approximately  300,000  tons  of  Canadian  ores  treated.  According  to 
the  returns  made  to  this  Bureau,  the  production  for  1904  was  on  a  much  smaller 
scale,  being  952  ounces,  which  valued  at  $19.50  per  ounce,  the  same  price  as  for 
platinum,  was  worth  $18,564.  During  1902  and  1903,  however,  the  output  exceeded 
Dr.  Wharton's  figures^   as  shown  in  the  following  table: 

Quantity  Valtie 
oanoes  8 

1902 4,411  86,014 

1903 3,177  61,952 

1904 952  18,564 

Total 8,540  $166,630 

Palladium  as  well  ts  platinum  is  found  in  British  Columbia,  the  report  of  the 
Consolidated  Cariboo  Hydraulic  Mining  Company,  Limited,  for  1904,  showing  that 
the  heavy  concentrates  remaining  in  the  sluices  after  cleaning  up  yielded  on  analysis 
61.4  ounces  of  palladium  per  ton,  as  well  as  64  ounces  of  platinum  and  42  ounces  d 
osmiridium.  The  platinum,  palladium  and  osmiridium  were  found  as  minute  metallic 
grains  and  enclosed  in  small  fragments  and  nuggets  of  magnetite  and  chromite.  The 
gold,  silver  and  copper  contents  of  these  concentrates  brought  the  total  value  up  t: 
$5,993.56  per  ton.3 

COBALT 

As  already  stated,  the  last  production  of  cobalt  from  Ontario  ores  reported  to  the 
Bureau  previous  to  1904  was  in  1894,  when  some  Sk,  tons  were  returned,  valued  %t 
$1,500.  Inclusive  of  1894  the  total  output  up  to  that  time  appears  to  have  heen  80} 
tons,  worth  $14,613.  In  1904  the  yield  was  29  tons,  worth  $36,620.  This  came  from 
two  sources:  (1)  the  nickel-bearing  ores  of  the  Sudbury  region,  and  (2)  the  silver- 
cobalt-nickel-arsenides  of  Coleman  township,  already  referred  to  under  the  headini; 
of  silver,  the  latter  producing  a  little  more  than  half.  As  in  the  case  of  platinum  and 
palladium,  cobalt  has  been  obtained  in  refining  the  Sudbury  mattes  for  the  last  three 
years,  the  total  quantity  obtained  in  this  time  being  a  little  over  32  tons.  The  material 
treated  during  this  period  consisted  for  the  most  part  of  the  concentrated  matte  made 
at  the  Ontario  Smelting  Works  by  crushing,  calcining  and  re-smelting  the  ordinary 
or  low-grade  mattes  produced  at  the  Copper  Cliflf  smelters,  and  doubtless  residues  from 
mattes  of  the  same  kind  previously  treated  for  nickel  and  copper.  In  re-modelling 
and  modernizing  the  smelting  works  at  Copper  Cliff  after  the  Ontario  plant  was 
destroyed  by  fire,  Bessemer  converters  were  substituted  for  the  Brown  calciners,  and 

3  Company's  Seventh  Annual  Beport,  published  in  The  Mining  Beoord,  Yiotoria,  B.C.,  Maroh» 
1906. 
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in  the  process  of  converting  the  low-grade  into  high-grade  matte  in  the  Bessemer  con- 
verters, practically  all  of  the  cobalt  is  blown  out  and  wasted;  since  this  metal  oxidizes 
in  the  early  stages  of  the  blowing  process,  along  with  the  iron,  leaving  the  nickel 
and  copper  in  tEe  matte.  .As  both  the  Canadian  Copper  Company  and  the  MonJ 
Nickel  Company  now  produce  Bessemer  matte  exclusively,  the  production  of  cobalt 
from  the  Sudbury  ores  is  likely,  for  the  time  being  at  least,  to  cease.  The  fact  that 
the  cobalt  is  lost  in  the  Bessemer  process  does  not  prove  that  process  to  be  an  uneco- 
r.omical  one,  since  its  other  advantages  from  a  monetary  point  of  view  are  more  than 
sufficient  to  counterbalance  the  loss  in  this  respect. 

The  extinction  of  this  source  of  supply  of  cobalt,  however,  by  no  means  implies 
the  disappearance  of  cobalt  from  the  list  of  minerals  produced  in  Ontario.  Indeed, 
the  new  resources  of  this  metal  now  being  exploited  in  Coleman  township  are  of  mucti 
greater  extent  and  value  as  a  source  of  cobalt  than  the  pyrrhotites  of  Sudbury,  in 
which  it  is  present  in  small  percentages  only.  The  ores  of  Coleman  aie  no  doubt  the 
tichest  ores  of  cobalt  now  being*  mined  anywhere,  containing  as  they  do  up  to  18  per 
cent,  of  the  metal.  Shipments  from  Cobait  station  during  the  first  six  months  of  1905 
contained  a  total  of  65  tons  of  cobalt,  valued  at  $80,560.  The  gross  weight  of  the  ore 
was  891  tons,  the  average  cobalt  contents  being  thus  7.3  per  cent. 

It  is  not  a  little  curious — ^yet  considering  the  natural  affinities  of  the  two  metals, 
not  surprising — ^that  as  Ontario  has  wrested  the  supremacy  from  the  island  colony  of 
New  Caledonia  in  the  production  of  nickel,  so  also  is  it  now  bidding  fair  to  accomplish 
the  same  result  in  the  production  of  cobalt.  In  fact,  it  may  atmost  be  said  that  it 
has  already  done  so,  since  the  price  of  cobalt  which  in  the  Bulletin  du  Commerce,  pub- 
lished in  Noumea,  New  Caledonia,  was  quoted  in  OctoBer,  1904,  at  150  to  160  franos 
per  ton  (2,240  lb.)  for  ore  containing  4  per  cent,  cobalt,  had  in  March  1905,  after 
regular  shipments  from  the  Coleman  veins  had  begun,  fallen  to  100  to  125  francs. 
Nor  is  this  to  be  wondered  at,  when  the.  ores  are  compared,  the  New  Caledonia 
product  carrying  4  or  5  per  cent,  cobalt  akid  the  Ontario  ore  16  or  18  per  cent., 
to  say  nothing  of  the  other  constituents,  silver,  nickel  and  arsenic.  The  price 
which  the  cobalt  miners  in  Coleman  receive  for  their  output  in  New  York  is  about 
65  cents  per  lb.  of  cobalt  contents,  or  say  $195  per  ton  (2,000  lb.)  of  15  per  cent,  ore, 
which  compares  with  $29  per  ton  for  4  per  cent,  ore  in  New  Caledonia  in  October, 
1S04,  br  $22  in  March,  1905. 

There  is  no  guarantee,  of  course,  beyond  existing  contracts,  that  these  prices  for 
Ontario  ore  will  be  maintained.  The  demand  for  cobalt  is  a  limited  one,  which  only 
new  uses  for  the  metal  or  its  compounds  can  materially  extend ;  and  should  there  bv* 
a  greater  production  at  any  time  than  the  market  can  absorb,  the  result  must  be  that 
prices  will  fall.  Fortunately  for  the  mine-owners  of  Coleman,  the  majority  of  the 
deposits  are  worked  chiefly  for  their  silver  contents,  cobalt  being  largely  a  byc- 
product,  consequently  this  metal  could  sustain  a  severe  fall  in  price  without  materially 
affecting  the  prosperity  of  the  camp  or  the  value  of  the  mines.  There  are,  however, 
cne  or  two  deposits  which  yield  cobalt  with  little  or  no  silver. 

The  working  properties  during  1904  are  the  same  as  those  enumerated  under  thg 
heading  of  Silver,  and  for  greater  detail  the  reader  is  referred  to  the  report  of  the 
Provincial  Geologist. 

NICKEL  AND  COPPER 

As  compared  with  1903  the  output  of  nickel  was  less  in  quantity  by  2,255  tons, 
and  in  value  by  $982,321.  The  falling  off  has  been  already  explained  as  being  due 
to  the  partial  cessation  of  production  by  the  Canadian  Copper  Company,  whose  new 
smelting  plant  was  finished  and  put  in  operation  during  the  year,  and  to  the 
suspension  of  the  treatment  of  their  own  ores  by  the  Mond  Nickel  Company.  The 
latter's  Bessemer  converters  were  in   use  part  of  the  year  by   the  Canadian  Copper 
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Company  for  concentrating  the  low-grade  mattes  made  at  Copper  CliiBf.  The  Creightou 
nickel  mine  continues  to  produce  from  its  open-cast  workings  most  if  not  all  of  ^hi^ 
ore  smelted  at  Copper  Cliff,  the  ease  with  which  it  can  be  mined  and  its  high  contents 
of  nickel  having  for  the  present  put  all  the  Company's  other  deposits  in  the  background. 
The  quantity  of  ore  exposed  and  in  sight  at  the  Creighton  mine  is  estimated  as  equal 
to  20  or  26  years'  supply  at  tive  present  rate  of  extraction,  which  is  not  far  from 
1,000  tons  per  day.  From  the  several  mines  owned  by  this  company  there  were  raised 
during  1904  the  following  quantities  of  ore: 

Tons 

Copper  Ollfl 14,713 

No.   2 336 

•  Creighton 169.911 

Total 184,960 

The  Mond  Nickel  Company,  whose  works  are  situated  at  Victoria  Mines,  smelted 
no  ore  last  year,  but  raised  6,935  tons  from  their  Victoria  No.  1  mine,  and  12,493  tons 
from  the  Noi^fch  Star,  a  property  recently  acquired  from  Mr.  A.  McCharles  of  Sudbury. 
This  company  is  making  arrangements  to  re-open  its  mines  and  works. 

None  of  the  other  companies  or  firms  interested  in  the  Sudbury  nickel  district 
engaged  in^  active  business  last  year,  and  it  seems  as  if  other  concerns  were  chary 
of  entering  into  competition  with  those  already  established  in  the  field.  Mr.  Thomns 
A.  Edison,  the  famous  electrician  and  inventor,  whose  experts  prospected  the  nickel 
belt  with  magnetic  instruments  in  the  hope  of  locating  hidden  or  underground  bodies 
Ox  ore,  has  not,  so  far  as  known,  met  with  great  success,  but  it  is  understood  thero 
^8  a  likelihood  of  his  re-entering  the  field  and  resuming  operatTons.  TThe  northern 
nickel  range,  owing  to  lack  of  railway  facilities,  has  not  yet  become  the  scene  of  ac€nal 
mining.  Should  a  line  be  built  from  Sudbury  or  some  other  point  on  the  Canadian 
Pacific  across  the  northern  range  to  the  iron  ore  bodies  in  Hutton  township,  it  would 
probably  give  life  and  activity  to  both  these  regions,  whose  resources  will  continue 
to  lie  dormant  until  that  day  arrives.  Neither  nickel  nor  iron  mines  can  be  opened 
up  or  worked  unless  served  by  a  railway. 

One  feature  which  marks  the  development  of  industrial  activity  in  the  nickel 
region  is  the  use  which  is  beginning  to  be  made  of  the  water  powers  with  which  it  his 
been  by  nature  lavishly  endowed.  For  instance,  on  the  Vermilion  river  in  Creighton 
township,  at  High  falls  on  the  Spanish  near  Turbine  station,  and  in  Dryden  township 
on  the  Wahnapitae,  three  separate  water  power  developments  are  in  progress  at  tho 
present  time,  each  on  a  considerable  scale,  the  first  and  last  with  a  view  to  supplying 
the  towns,  villages  and  mines  with  cheaper  power  than  can  at  present  be  obtained  by 
the  use  of  steam,  and  also  no  doubt  in  the  hope  of  assisting  to  locate  in  the  neighbor- 
hood industrial  enterprises  requiring  considerable  motive  energy,  such  as  pulp  and 
paper  mills,  woodworking  establishments,  etc.  THe  privilege  on  the  Spanish  river  is 
being  improved  by  the  Canadian  Copper  Company  for  supplying  power  to  operate  its 
mines,  provide  electric  lighting,  etc.  Now  that  the  electrical  transmission  of  energy 
generated  by  falling  water  has  so  immensely  increased  the  usefulness  of  water  powers 
by  lengthening  the  radius  within  which  they  can  be  used,  it  may  be  expected  that 
similar  developments  will  take  place  in  many  other  parts  of  northern  Ontario,  in  which 
water  powers,  large  and  small,  are  numerous. 

The  quantity  of  nickel  contained  in  the  silver-cobalt-nickel  ores  of  Coleman  town- 
ship shipped  during  the 'year  was  14  tons. 

The  following  table  gives  statistics  of  nickel  and  copper  production  for  the  pa^ 
year,  and  for  the  sake  of  comparison,  similar  details  for  the  four  preceding  years: 
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Nickel-Copper  Mining  1900  to  1904 


Schedule 


Ore  laised tons. 

Ore  smelted " 

Ordinary  matte  produced *' 

Higrh  ffiade  matte  produced " 

Nickel  contents " 

Copper  contenta ** 

Value  of  Nickel | 

Value  of  Copper '* 

Wages  paid '• 

Meu  employed Nu. 


1900 


216,695 

211.960 

23,336 

112 

3,540 

3,364 

756,626 

319.681 

728,946 

1,444 


1901 

1902 

1903 

826,945 

269,588 

152,940 

270,380 

233,388 

220,937 

29,588 

24,6J»1 

80,416 

15,546 

13,332 

14.419 

4,441 

5,945 

6,998 

4,197 

4,066 

4.005 

1,859,970 

2,210,961 

2,499,068 

589,aS0 

616,763 

583,646 

1,045,889 

835,050 

746,147 

2,284 

1,445 

1,277 

1904 


203,888 

10^,844 

19,123 

6,926 

4,743 

2,163 

1,516,747 

297.126 

570,901 

1,063 


The  quality  of  the  Creighton  ore  is  reflected  in  the  figures  given  above,  which  show 
that  the  ore  smelted  oontain:ed  an  average  of  4.58  per  cent,  of  nickel,  which  is  1.43 
per  cent,  in  excess  of  the  average  contents  of  the  ore  treated  in  1903.  In  fact  ever  • 
since  the  rich  product  of  the  Creighton  mine  has  begun  to  be  used  By  the  Canadian 
Copper  Company,  the  average  nickel  contents  of  the  ore  have  appreciably  risen.  Thus, 
i»hi1e  in  1901  the  ore  contained  on  an  average  1.64  per  cent,  nickel,  in  1902  it  carried 
2.54  per  cent.,  in  1903  3.16  per  cent.,  and  in  1904,  when  virtually  only  Creighton  ore 
was  used,  4.58  per  cent. 

The  values  given  in  the  foregoing  table  are  based  on  the  selling  prices  of  nickel 
and  copper  in  the  matte,  in  which  form  the  metals  are  exported  for  refining  in  th) 
United  States  and  Great  Britain. 

The  productive  copper  mines  of  Ontario  are  the  deposits  of  the  Sudbury  region, 
worked  for  nickel  as  the  chief  object  of  quest,  though  at  the  first  it  was  the  chalcopyrite 
showings  at  the  surface  that  attracted  attention.  The  purely  copper  ore  bodies, 
situated  mainly  on  the  north  shore  of  lake  Huron,  of  which  the  once  famous  Bruce 
mines  is  the  best  known  example,  are  in  the  aggregate  important,  and  will  doubt- 
less in  time  contribute  more  largely  to  the  output  than  they  do  at  present.  The 
Massey  and  Hermina  mines,  near  Massey  Station  on  the  Sauit  Ste.  Marie  branch  cf 
the  Canadian  Pacific  Railway,  the  Superior  mine  near  Sault  Ste.  Marie,  and  th^ 
lip-top  mine  w^t  of  Port  Arthur  are  all  on  sulphide  deposits.  The  first  mentioned 
has  been  systematically  developed,  and  its  workings  are  now  fairly  extensive.  An 
Elmore  oil  concentrating  plant  was  installed  at  the  Massey  mine  last  year,  the  first 
io  Ontario,  if  not  in  Canada,  and  the  results  of  its  operation  are  said  to  be  satis- 
factory. It  is  claimed  for  the  Elmore  process  that  it  is  peculiarly  suited  to  the  saving 
ot  finely  disseminated  copper  sulphides  such  as  characterize  the  Massey  mine.  The 
output  of  the  non-nickeliferous  copper  mines  in  1904,  as  returned  to  the  Bureau  of 
Mines,  was  not  large,  amounting  to  some  2,700  tons  of  ore  containing  about  121  tons 
of  ct^per.  These  figures,  as  well  as  those  of  other  details  of  production,  are  included 
in  the  table  given  above. 

The  copper  contents  of  the  nickel-copper  ores  smelted  in  1904  averaged  1.86  per 
cent.,  thus  evidencing  the  fact  that  the  ore  of  the  Creighton  mine  is  much  less  rich 
in  copper  than  in  nickel. 

IRON  ORE 

Shipments  from  the  iron  mines  of  the  Province  in  1904  amounted  to  128,253  tons, 
but  as  some  75,000  tons  of  this  were  included  in  the  returns  of  1903  as  having 
heen  mined  in  that  year,  the  net  product  must  be  set  down  as  53,253  tons,  compared 
nith  an  output  of  208,154  tons  raised  in  1903.  As  the  chief  working  property  is  the 
Helen  mine  in  Michipicoten,  the  production  of  iron  ore  fluctuates  with  the  fortunes 
cf  the  Helen.  In  1903  the  troubles  which  overwheTmed  the  allied  companies  at  Sault 
Ste.  Marie  closed  the  mine  before  the  end  of  the  season  of  navigation,  and  although 
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ifc  was  kept  dry,  pending  the  re-organization  of  the  business,  raising  ore  was  not 
resumed  until  14th  July  of  last  year.  The  ore  shipped  was  consigned  to  Cleveland 
and  Point  Edward,  cargoes  for  the  former  port  amounting  to  77,390  tons  being  for 
M.  Hanna  and  Company,  and  the  Point  Edward  shipments  for  the  Hamilton  Steel 
and  Iron  Company,  Hamilton,  Ont.  The  prospects  for  a  large  yield  from  the  Helen 
<luring  1905  are  excellent,  since  it  is  now  being  worked  vigorously,  and  is  turning 
out  ore  at  the  rate  of  1,000  tons  per  day.  Recent  examinations  show  that  the  ore 
body  180  feet  below  the  old  level  of  Boyer  lake  seems  to  be  as  large  as  ever,  and  the 
ore  of  as  high  a  grade.  A  shaft  120  feet  lower  will  give  access  to  ore  nearly  400  feet 
below  the  top  of  the  original  ore  body. 

A  small  quantity  of  hematite  was  got  out  at  the  Williams  iron  mine,  in  the 
township  of  Deroche,  part  of  which  was  shipped  to  the  blast  furnace  at  Sault  Ste. 
Marie.  The  quantity  guaranteed  by  the  shippers  is  a  minimum  of  50  per  cent,  iron 
(m  natural  condition  of  ore),  and  a  maximum  contents  of  0.03  per  cent,  phosphorus, 
and  0.05  per  cent,  sulphur.  About  6  to  10  per  cent,  of  this  ore  can  be  used  in  th>> 
*  blast  furnace  for  Bessemer  pig. 

The  only  other  productive  mine  last  year  was  the  Radnor,  near  Eganvilie,  thu& 
property  of  the  Canada  Iron  Furnace  Company.  This  yields  a  magnetic  ore  which  is 
used  by  the  company  to  mix  with  the  bog  ores  smelted  in  their  Quebec  furnaces. 

The  quest  for  iron  ores  still  continues.  At  Loon  lake,  east  of  Port  Arthur,  diamond 
drill  borings  and  other  tests  have  been  carried  on  and  there  seems  now  to  be  littlo 
doubt  that  the  hematite  deposits  of  this  region  will  prove  of  very  considerable  value, 
notwithstanding  the  fact  that  a  proportion  of  the  ore  is  not  high  in  metallic  iron. 
On  the  banded  outcroppings  of  magnetite  on  the  northeast  arm  of  lake  Temagami  a 
diamond  drill  was  expected  to  obtain  evidence  regarding  the  character  of  the  deposit; 
in  depth,  but  unforeseen  difficulties  were  encountered  during  the  progress  of  the  work 
Trhich  have  caused  it  to  be  suspended.  First,  a  very  strong  ^ow  of  artesian  wateir 
was  struck,  and  when  after  much  labor  this  was  got  under  control,  the  drill  entered 
8  seam  of  extremely  hard  gravel  or  fragments  of  rock,  in  which  the  bit  revolved  with- 
out making  any  headway.  It  is  to  be  hoped  further  development  work  will  be  under- 
taken at  an  early  date,  so  as  to  demonstrate  w|iether  the  range  contains  bodies  of 
concentrated  ore,  or  whether  the  surface  conditions  persist  at  depth.  In  the  latter 
case  the  aggregate  quantity  of  ore  will  still  be  very  large,  but  il  will  contain  so  high 
a  proportion  of  silica  as  to  render  artificial  concentration  necessary.  Some  of  the 
processes  of  magnetic  concentration  in  vogue  in  the  United  States  or  elsewhere  coulJ 
no  doubt  be  applied  with  success. 

There  are  indications  of  a  new  hematite  field  on  the  western  shore  of  lake  Temis- 
kaming,  between  the  villages  of  Haileybury  and  New  Liskeard^  where  outcroppings 
occur  not  far  from  the  water's  edge.  Some  miles  to  the  west  fragments  of  iron  forma- 
tion may  be  seen,  and  altogether  the  conditions  are  such  as  to  afford  color  to  ^h3 
conjecture  that  a  buried  range  may  exist  overlaid  not  only  by  the  Niagara  lime- 
stones, but  also  by  a  heavy  burden  of  clay.  A  diamond  drill  would  be  the  best  im- 
plement for  setting  the  question  at  rest. 

The  Hutton  range  has  remained  untouched  throughout  the  year,  and  will  probably 
continue  quiescent  until  the  advent  of  a  railway  enables  machinery  to  be  taken  in  to 
open  it  up  and  provide  the  means  for  transporting  the  ore  to  market. 

The  deposits  of  magnetic  ore  on  the  Atik-okan  river  and  near  the  Canadian 
Northeirn  railway  station  of  the  same  name  are  likely  to  form  the  scene  of  active 
operations  if  the  intentions  of  the  parties  composing  the  Atikokan  Iron  Company,  of 
which  a  brief  statement  is  given  below,  are  carried  into  effect. 

The  account  of  the  explorations  carried  on  last  year  for  the  Bureau  of  Mines  by 
Dr.  James  M.  Bell,  in  the  iron  ranges  of  Michipicoten  will  be  read  with  interest,  ai 
showing  that  there  is  much  ground  in  that  district  yet  to  be  carefully  looked  over 
before  it  can  be  assumed  that  all  the  workable  deposits  have  been  located. 
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A  brief  paper  on  the  Boston  iron  range,  situated  in  the  township  of  that  name, 
which  lies  in  the  Temiskaming  district  near  the  height  of  land,  gives  the  results  of 

an  examination  of  the  tract  made  by  the  Provincial  Geologist  last  year. 

■  • 

PIQ  IRON  and  STEEL 

There  was  produced  in  the  blast  furnaces. of  Ontario  last  year  a  total  of  127,84o 
ions  of  pig  iron,  valued  at  $1,811,664,  a  considerable  increase  over  the  output  of  1903, 
which  was  87,004  tons,  worth  $1,491,696.  Of  charcoal  iron  the  quantity  made  wis 
10,462  tons,  having  a  value  of  $140,112,  the  remainder,  117,383  tons,  being  coke  iron 
worth  $1,671,552.  The  average  value  of  the  charcoal  iron  produced  was  returned  as 
f  13.39  per  ton  and  of  coke  iron  as  $14.24  per  ton,  (2,000  lb.);  which  is  a  decided 
reduction  from  the  prices  of  1903,  namely  $15.46  and  $17.40  per  ton  respectively. 

The  ore  smelted  to  produce  the  above  quantity  of  pig  It  on  was  2?3,605  tons,  of 
which  50,423  tons  were  raised  from  mines  in  Ontario,  and  173,182  tons  imported  from 
the  United  States. 

The  number  of  blast  furnaces  in  operation  during  1904  was  four,  as  compared 
with  three  in  1903,  the  increase  being  due  to  the  blowing  in  of  one  of  the  coke  furnaces 
or  the  Algoma  Steel  Company,  Limited,  at  Sault  Ste.  Marie. 

A  project  has  been  launched  for  the  erection  of  a  blast  furnace  at  Port  Arthur 
by  the  Atik-okan  Iron  Company,  with  the  view  of  utilizing  the  magnetic  ores  of  th<» 
Atik-okan  range,  and  also  of  exporting  the  surplus  mined  from  these  deposits  t«) 
furnaces  in  the  United  States  and  Canada.  The  nominal  capital  of  the  Company  is 
$1,000,000^  and  the  money  for  purchasing  the  mines  and  erecting  the  furnace  is  to 
be  provided  by  issuing  bonds  to  the  extent  of  >$1 ,000,000,  of  which  Messrs.  Mackenzie, 
Mann  and  Company  are  to  take  $400,000  worth,  the  town  of  Port  Arthur,  by  way  of 
assisting  the  enterprise,  $300,000  worth,  and  a  group  of  American  capitalists  com- 
Fosed  of  Messrs.  J.  C.  Hunter,  Duluth,and  De  C.  O'Grady  and  Stamford  White  of 
Chicago,  the  remainder.  Messrs.  Mackenzie,  Mann  and  Company  have  taken  an  active 
part  in  promoting  the  company,  their  object  being  to  Bring  about  the  development  of 
the  iron  ore  resources  of  the  territory  in  question,  as  well  as  to  provide  traffic  for  the 
Canadian  Northern  railway.  The  furnace  is  to  have  a  capacity  of  100  tons  of  pig 
iron  per  day,  there  is  to  be  an  ore-roasting  plant  capable  of  treating  300  tons  of  pig 
per  day,  and  ovens  for  making  coke.  The  officers  of  the  company  are  D.  D.  Man  a, 
president,  J.  C.  Hunter,  vice-president,  R.  M.  Hunter,  secretary,  H.  Sutherland, 
treasurer.  The  head  office  is  at  Toronto.  The  municipalities  of  Port  Arthur  and  Fort 
William  have  agreed  to  provide  a  free  site  for  the  erection  of  the  plant,  with  exemption 
from  taxation. 

Connected  with  the  enterprise  is  the  Canadian  Coal  and  Ore  Dock  Company  in 
which  Messrs.  Mackenzie,  Mann  and  Company  are  interested,  and  in  which  they  have 
associated  with  them  certain  coal  operators  of  Pittsburg,  Pennsylvania.  Docks  for 
loading  ore  and  unloading  coal  are  to  be  constructed,  an'd  it  is  expected  that  the 
facilities  provided  wiU  do  much  to  promote  the  welfare  both  of  the  iron  and  coal 
industries  of  this  part  of  the  Province. 

There  can  be  no  doubt  that  a  very  large  market  for  pig  iron  and  for  manufactures 

of  iron  and  steel  in  every  possible  form  is  opening  up  on  the  prairies  of  the  Northwest 

and  in  the  bush  lands  of  northern  Ontario.    For  the  making  of  iron  and  steel  destined 

to  supply  these  markets,  it  is  surely  more  economical  to  bring  the  coal  from  lake  Erie 

lorts  to  lake  Superior  than  to  shjip  the  ore  from  lake  Superior  to  the  shores  of  lake 

£rie,  convert  it  into  pig  iron  or  manufactured  goods  and  then  pay  freight  on  thes3 

back  again  over  the  same  route  previously  traversed  by  the  ore.     It  is  reasonable  to 

suppose  that  the  line  of  least  resistance  will  be  found  to  exist  in  this  direction,  an  J 

that  notwithstanding  the  long  established   customs   and  course   of  trade,   there  is   a 

future  ahead  for  an  iron  making  and  iron  working  industry  established  at  the  head 

of  navigation  on  the  western  shores  of  lake  Superior. 
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The  steel  made  by  the  Hamilton  Steel  and  Iron  Company  and  The  Algoma  Steel 
Company  together  amounted  to  51,002  tons,  valued  at  $1,188,349.  Open-hearth  steel 
for  various  uses  is  produced  by  the  former,  while  the  output  of  the  latter  consisted 
wholly  of  steel  rails. 

The  statistics  of  the  pig  iron  and  steel  manufacture  for   1904  are  as  follows : 

Ontario    ore    smelted. tons  50,423 

Foreign      "         "        "  173.182 

Scale  and  Mill   cinder "  12,776 

Limestone  for  flnz "  61,666 

Ooke   for   fuel "  ISn.iOo 

Value  of  fuel $  677,138 

Charcoal  for  fuel ;  bush  l,821,:6/u 

Value    of    fuel $  72.851 

Pig    iron    product tons  127,845 

Value    of    product $  1,811,664 

Steel    product tons  51,002 

Value   of    product $  1,188,349 

Workmen  employed No.  1.522 

Wages    paid I  539,482 

The  following  table  gives  details  of   the   iron   and   steel  making  industry  of  the 
Province  for  the  last  five  years: 

Production  Iron  and  Steel  1900  to  1904 


Schedule. 


Ontario  ore  smelted tons. 

Forei^  ore  smelted *• 

Limestone  flux " 

Coke •• 

Charcoal bush. 

Pig  Iron tons. 

Value  pig  Iron $ 

Steel tons. 

Value f 


1900. 


22.887 
77,805 
24,927 
59.345 

955.437 
62,386 

936,066 

2.819 

46,380 


1901. 


109,109 

85,401 

51,452 

113.119 

915,789 

116,870 

1.701,703 

14,471 

347,280 


1902. 


92,883 
•   94,079 

58,885 
111,390 
968,623 
112,687 

i.ess.a*)! 

68,802 
1,610,031 


1903. 


48.092 
103,137 

49.426 

96,540 
932,630 

87,004 
1,491,696 

15,229 
804,580 


1904. 


50.423 

173,182 

61.566 

135.108 

1,821,270 

127.845 

1,811,6W 

51.002 

1,188.349 


The  Iron  Mining  Fund,  consisting  of  a  sum  of  $I!25;000  originally  set  aside  by 
the  Legislature  in  1894,  to  encourage  the  production  of  iron  ore  and  pig  iron  in  Ontaro, 
out  of  which  $109,741.01  had  been  earned  up  to  31  October,  1903,  was  exhausted  Dv 
payment  of  the  bounties  earned  during  the  year  ending  31  October,  1904.  The  provi- 
sions of  the  law  were  such  that  no  more  than  $25,000  could  be  paid  out  in  any  one  year 
at  the  maximum  rate  of  $1  per  ton  of  pig  iron  produced,  and  that  if  more  ore  were 
zaised  and  smelted  than  could  be  paid  for  out  of  $25,000  at  $1  per  ton  of  pig  .metal, 
the  rate  of  bounty  should  suffer  a  proportionate  reduction.  The  quantity  of  pig  iron 
smelted  from  Ontario  ore  eligible  for  bounty  during  the  12  months  ending  with 
October,  1904,  being  50,715  tons,  331  lb.,  and  the  amount  available  for  payment  cJ 
bounty  thereon  being  $15,236.19,  the  rate  per  ton  of  pig  iron  was  $0,551.  The 
following  figures  give  details  of  the  paymepits. 


Name. 

Tons  Ontario  ore 
smelted. 

Toes  pljj  iron  pro- 
duced. 

Bounty. 

Canada  Iron  Furnace  Co,  Ltd.,  Midland 

Hamilton  Steel  and  Iron  Go.  Hamilton 

11,676 
39.039 

5,877 
21,771 

S     c. 

3,238  75 
11,997  44 

Total 

50.715 

27,648 

15.236  19 

No  provision  having  been  made  by  the  Legislature  for  the  renewal  or  extension 
of  this  system  of  assistance  to  the  iron  ore  and  pig  iron  industry,  the  Iron  Mining 
Fund  has  become  a  thing  of  the  past. 
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The  following  table  shows  how  the  total  sum  of  $125,000  has  been  expended. 

Bounty  on  Iron  Ore  1896  to  1904. 


Year. 


1896 

lfi*7 

1»* 

l^JW 

l«0 

IWl 

mi 

19B 

19W 

Sundry  expenses. 


Total. 


Pig  iron  product 

Bounty  paid. 

Ontario  ore. 

$ 

Tons. 

4,000  00 

4.000  00 

2,603  95 

2,603  95 

8.647  19 

8,647  19 

•     12,752  07 

12,752  07 

6,737  80 

6,737  80 

55.214  00 

25,000  00 

53,8(»  22 

25,000  00 

26.699  28 

25,000  00 

50,715  17 

15,236  19 

22  80 

221,237  68 

125,000  00 

LEAD 

The  Ontario  Mining  and  Smelting  Company  are  continuing  to  develop  the 
Uollandia  lead  mine,  near  Banockburn,  in  the  county  of  Hastings^  and  last  year 
reported  an  output  of  8,210  tons  of  ore,  of  which  a  sufficient  quantity  was  smelted 
in  the  company's  own  plant  to  produce  43  tons  of  pig  lead,  valued  at  $2,500. 

ZINC 

The  Olden  zinc  mine  near  Long  lake  in  the  county  of  Frontenac,  was  under 
development  last  year,  and  s(xne  533  tons  of  ore  worth  $3,700  were  extracted.  A 
deposit  of  some  promise  is  under  development  near  Wolf  River,  east  of  Pont  Arthur. 


BUILDING  MATERIALS 

Under  this  heading  may  be  grouped  stone,  lime  and  brick.  Cement  is  also  an 
important  construction  material,  but  it  will  be  more  convenient  to  deal  with  it  in  a 
s<£parate  paragraph. 

5tone 

The  quarries  of  Ontario  produced  during  1904  a  quantity  of  stone  used  largely 
for  building  purposes  but  also  for  road  making,  concrete  work,  etc.  Much  the  larger 
part  was  derived  from  the  limestone  formations  of  varying  age  and  composition,  ro 
plentifully  developed  in  southern  Ontario;  to  a  smaller  extent  the  sandstones,  such 
as  those  of  the  Medina  and  Potsdam  formations,  and  the  granite,  gneiss  and  trap 
of  Archean  age,  were  also  drawn  upon.  A  full  account  of  the  limestones  of  the 
Province  by  Prof.  W.  G.  Miller,  Provincial  Geologist,  will  be  found  in  Part  II 
ol  the  Bureau's  Thirteenth  Report,  where  their  distribution,  uses,  composition,  etc., 
are  dealt  with.  Similar  work  remains  to  be  done  in  connection  with  the  sandstones 
of  the  Province,  but  especially  with  the  granites,  gneisses  and  traps  of  northern  and 
eastern  Ontario  which  occur  in  inexhaustible  quantity  and  great  variety. 

It  is  passing  strange  that  in  a  country  so  well  provided  with  granite  as  Ontario, 
conveniently  situated,  too,  as  much  of  it  is  for  shipment  by  water,  practically  none 
of  the  native  material  is  made  use  of  by  our  stone-cutters  or  monument-makers.  Very 
much  of  the  polished  granite  seen  in  our  cemeteries  and  adorning  the  fronts  of 
l:usiiiess  blocks  is  turned  out  of  the  stone  yards  of  Aberdeen,  Scotland,  but  is  really 
brought  in  the  rough  to  that  place  by  sea  from  Sweden  and  Norway.  What  Scandin- 
avia does  not  furnish  us,  via  Scotland,  is  sent  by  Massachusetts,  Vermont  and  Quebec, 
but  one  will  look  almost  in  vain  for  shaft  or  pillar  for  which  a  domestic  origin  cab  bei 
claimed.    Surface  fissures  and  seams  have  discouraged  some  of  the  attempts  made  to 
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open  up  granite  quarries  in  the  norths  and  trade  customs  and  fashions  once  established 
are  hard  to  change,  but  it  seems  reasonable  to  suppose  that  among  the  hundreds,  if  not 

« 

thousands,  of  conveniently  situated  beds  of  granite  and  gneiss  m  Ontario,  hand 
specimens  of  which  when  polished  present  a  wealth  and  play  of  color  not  inferior  to 
the  imported  article,  suitable  sites  might  be  selected  which  capital  and  skill  could 
convert  into  remunerative   and  abundant   sources   of  first-class  material. 

The  tendency,  noted  in  the  last  Report,  to  the  extinction  of  small  quarries  and  tho 
absorption  of  the  trade  by  large  and  well-appointed  works,  continues  unabated. 
Apparently,  for  anything  except  local  and  transient  use,  the  day  of  the  small  quarry 
is  nearly  over. 

Lime 

The  same  prevalence  of  limestone  which  provides  a  plentiful  supply  of  building 
stone  in  so  many  parts  of  the  Province,  guarantees  an  equally  abundant  supply  of 
lime — an  article  whose  usefulness  is  by  no  means  confined  to  building  purposes.  There 
was  a  fairly  active  demand  for  lime  last  year,  notwithstanding  that  the  returns  made 
to  the  Bureau  indicate  a  somewhat  lessened  production  as  compared  with  1905.  The 
average  price  per  bushel  advanced  slightly  over  that  of  the  previous  year,  being  15.6 
cents,  as  compared  wkuh  15.3  cents.  In  lime-making,  as  in  stone-quarrying,  the  small 
producer  is  fast  dropping  out  of  competition  with  his  better-equipped  rivals  who  pro- 
duce on  a  large  scale  and  are  possessed  of  modern  and  economical  plants  . 

Brick 

The  returns  of  brick  made  in  Ontario  point  to  a  smaller  production  in  1904 
than  in  1903.  The  unusually  active  demand  not  only  in  Toronto,  where  building  was 
very  brisk  and  a  large  burned-over  area  had  to  be  rebuilt,  but  in  practically  all 
the  cities  and  towns  of  the  Province,  led  to  a  material  advance  in  price,  the  jwerage 
cost  of  bricks  at  the  yard,  which  in  1902  was  $6.41,  and  in  1903  $6.78  per  thousand, 
having  risen  in  1904  to  $7.15  per  thousand. 

Slightly  larger  quantities  of  pressed  brick  and  paving  brick  were  made  last  year 
1  comparison  with  1903.  For  better-class  houses  in  the  cities,  fronts,  etc.,  pressed 
(or  rather  re-pressed)  brick  is  in  good  demand  at  considerably  higher  prices  than  ar»^ 
paid  for  common  brick.  The  use  of  vitrified  brick  for  street  pavements  has  not 
extended  so  rapidly  as  was  anticipated  some  years  ago.  The  principal  objections  ar«5 
two,  (1)  the  noisiness  of  the  pavement,  and  (2)  the  difficulty  of  obtaining  brick  pos- 
sessing the  necessary  wear-resisting  qualities. 

Other  manufactures  of  clay  are  sewer  pipe,  drain  tile  and  pottery.  Of  the  former 
$283,000  worth,  was  made  last  year — a  considerable  advance  over  1903,  when  the  output; 
\»as  valued  at  $199,971— -and  pottery,  which  aggregated  about  $100,000  in  value,  as 
compared  with  $160,000  in  the  previous  year. 

Sewer   pipe  is   made   at   Toronto  and   Hamilton,   and  another  company   is  being 
organized  to  utilize  the  shales  of  the  Medina  formation,   outcropping  on  the  Credit 
river,  in  the  manufacture  of  the  same  article.     Notwithstanding  the  increase  in  thje 
home  product,   sewer  pipe  continues  to  be  brought   into  the   country   in  considerable 
quantity. 

Drain  tile  is  made  to  the  value  of  about  $200,000  annually,  the  output  for  1904 
being  $210,000.  It  is  produced  principally  in  the  southern  and  southwestern  portions 
of  the  Province,  in  localities  where  farming  is  most  advanced,  and  especially  where 
the  low-lying  nature  of  the  land  requires  ample  facilities  for  speedily  ridding  the  soil 
of  superfluous  precipitation.  For  the  most  part  drain  tile  is  made  in  brick  factories, 
but  occasionally  a  business  is  carried  on  for  the  manufacture  of  tile  only. 

The  class  of  pottery  made  from  the  domestic  clays  of  this  Province  is  of  tKe 
commonest  kind,  such  as  flower  pots,  jardinieres,  etc.  Better  goods  are  manufactured 
to  some  extent,  but  for  such  purposes  the  clay  is  imported,  mainly  from  New  Jersev. 
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If  clays  or  shales  of  the  requisite  quality  can  be  found  in  Ontario,  large  industries 
could  be  built  up  in  the  manufacture  of  china  and  tableware,  as  well  as  fire-brick  and 
ether  refractory  goods.    To  be  adapted  for  such  uses,  clay  must  be  characterized  by  an 
absence^  or  at  any  rate  a  minimum  of  fluxing  ingredients,  such  as  lime,  potash,  soda, 
lion,  etc.     The  prevalence  of  limestone  and  lime-bearing  rocks  in  this  Province,   and 
tlie  absence  of  the  Carboniferous  series  with  its  accompanying  seams  of  fire-clay  do  not 
provide  the  best  condijbions  for  the  occurrence  of  clay  or  shale  beds  of  the  right  kind, 
while  the  severe  scouring  to  which  the  rock  formations  have  been  subjected  in  glacial 
times  explains  the  lack  of  residual  clay  deposits  found  in  countries  where  ice  action  has 
been  less  energetic.    It  is  known,  however,  that  clay  beds  of  refractory  or  semi-refract- 
ory character,  and  also  of  kaolin,  apparently  suitable  for  making  china  and  porcelain, 
are  found  on  the  Abitibi  and  other  rivers  of  the  northern  slope,  more  or  less  associated 
with  deposits  of   lignite.     The   construction   of   the   Grand    Trunk    Pacific    and    ex- 
tension of  the  Temiskaming  and  Northern  Ontario  railways  will  make  these  regions 
more  accessible,  but  careful  search  nearer  civilization  is  warranted  in  Ihe  hope  that 
local  deposits  may  be  found  capable  of  supplying  the  raw  materials  for  what  would 
in  all  probability  become  a  thriving  industry     . 

The  important  place  which  clay  and  shale  occupy  in  the  industrial  arts  is  perhaps 
not  generally  or  fully  recognized.  A  bed  of  shale  or  a  bank  of  clay  makes  no  sucli 
appeal  to  the  imagination  as  does  a  gold  or  silver  mine,  and  indeed  there  are  not  a 
few  people  by  whom  the  title  ''mineral"  as  applied  to  either  clay  or  shale  would  not 
at  first  be  admitted.  Yet  in  Ontario,  as  in  many  ojbher  countries,  the  goods  manu- 
factured from  clay  surpass  in  value  many  times  the  combined  output  of  gold  and 
silver.  For  example,  the  united  value  of  the  articles  made  of  clay  in  this  Province 
last  year,  including  bricks  of  all  kinds,  tile  drain,  pottery  and  sewer  pipe,  was 
$2,905,200.  while  of  gold  and  silver  the  yield  was  only  worth  $161,887.  If  a  proportion 
of  the  cement  product,  in  which  clay  is  also  an  important  ingredient,  were  included, 
the  balance  in  favor  clay  manufactures  would  be  still  greater.  Undoubtedly  the 
chief  element  of  value  in  such  goods  is  the  labor  expended  in  producing  them,  but 
thiey  cannot  be  made  unless  the  raw  materials  of  the  proper  quality  exist. 

In  view  of  the  great  importance  of  the  various  industries  which  employ  clay  as 
their  raw  material,  the  Bureau  of  Mines  has  set  about  making  an  investigation  of  the 
clay  and  shale  resources  of  the  Province  in  the  hope  of  collecting  data  that  will  be 
oi  service  to  those  engaged  in  these  industries,  and  may  perhaps  lead  to  an  enlarge- 
ment of  the  uses  to  which  the  wealth  of  clay  and  shale^  in  Ontario  may  piofitably  be 
applied.  This  work  will  be  under  the  supervision  of  Prof.  Miller,  the  Provincial 
Geologist,  who  will  be  assisted  by  Mr.  M.  B.  Baker,  anS^  it  is  hoped  to  complete  it 
daring  the  field  season  of  1905. 

CEMENT 

The  cement  made  in  Ontario  is  of  two  kinds,  (I)  Natural  rock,  and  (2)  Portland. 

The  manufacture  of  natural  rock  cement  is  not  increasing,  this  article  being  less 
highly  regarded  than  Portland  cemenrb,  notwithstanding  that  for  many  purposes  it 
is  an  efficient  and  satisfactory  substitute.  The  production  in  1904  as  reported  to  the 
Bureau  was  85,000  barrels  worth  $66,250,  comparing  with  89,549  barrels  in  1903  worth 
169,319.  The  average  selling  price  at  the  factories  remained  the  same  as  last  year, 
namely  77  cents    per  barrel. 

In  the  Portland  cement  industry  the  expansion  commented  on  in  previous  reports 
continued  during  1904,  the  production  rising  in  quantity  from  695,260  barrels  in  1903 
to  880,871  barrels  in  1904,  and  in  value  from  $1,182,799  to  $1,239,971,  the  rate  of 
increase  as  measured  by  output  being  26  per  cent.  The  price  however,  fell  off  con- 
siderably, averaging   at  the  works  $1.40   per  barrel  as  against  $1.70  in  1903.     The  number 
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of  producing  companies  last  year  was  nine,  the  Ontario  Portland  Cement  Company's 
{.lant  at  Blue  lake,  near  Brantford,  having  begun  production  during  the  year.  Other 
factories  in  various  stages  of  completion  when  the  year  closed  were  those  of  the 
Bellevilte  Portland  Cement  Company,  Belleville,  the  Western  Ontario  Portland  Cement 
Company,  Atwood,  and  the  Colonial  Cement  Company,  Wiarton.  The  Raven  Lake 
Cement  Company,  Raven  lake,  went  into  operation  just  at  the  end  of  1904.  It  is 
unnecessary  to  make  further  comment  on  the  Portland  cement  industry  of  Ontario 
here,  since  in  the  present'  volume  a  detailed  report  upon  it  by  Mr.  P.  Gillespie  will 
be  found. 

The  progress  of  both  branches  of  cement-making  in  Ontario  since  1891  is  set  out 
in  the  subjoined  table. 


Production   of  Cement  1891   to  1904 


Year. 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 


Natural  rock. 


bbl 


46,178 

54,1'>5 

74.353 

55,323 

55.219 

60,705 

84.670 

91,528 

189,487 

125,428 

138.628 

77.300 

89.549 

85,000 


value. 
$ 


39.419 
38,580 
63,567 
48,774 
45.145 
44.100 
76.123 
74,-222 

117,039 
99,994 

107.625 
50,795 
69,319 
65,250 


Portland . 


bbl. 


2.033 

20,247 

31,924 

30,580 

58,699 

77,760 

96,825 

168,848 

222,550 

306,726 

350,660 

5'22.899 

695,260 

880.871 


Talue. 


5.062 

47,417 

63.848 

61,060 

114,332 

138,230 

170,302 

302,096 

444,227 

598,021 

663.265 

916,221 

1.182,799 

1,239,971 


Total. 


48,211 
74.402 
106,277 
85,903 
113,918 
138,465 
181,495 
244,876 
S62.0S7 
4^2,  l.M 
489.288 
609.199 
784,809 
965,871 


44,501 

85.997 

127.415 

109.834 

159.477 

182.330 

246,425 

376,318 

561.266 

698,015 

670,880 

967,016 

1,222,118 

1,305,221 


The  number  of  persons  employed  in  making  natural  rock  cement  was  60,  and  tho 
amount  paid  out  in  wages  $22,050;  and  in  Portland  cement  734  and  $323,689  res- 
pectively. 

CALCIUM  CARBIDE 

There  are  two  plants  engaged  in  the  manufacture  of  calcium  carbide,  the  Ottawa 
Carbide  Company  at  Ottawa,  i^nd  the  Willson  Carbide  Company  at  Merritton.  Their 
combined  output  for  1904  was  2,343  tons  valued  at  $152,295,  as  compared  with  2,507 
tons  worth  $144,000  in  1903.  The  slight  falling  off  in  production  was  thus  accompanied 
by  a  rise  in  the  price  per  ton  from  $57.43  to  $65. 

The  following  table  gives  details  of  the  industry  for  the  last  five  years: 


Calcium  Carbide  1900  to  1904 


Schedule. 


Carbide  produced tons 

Value  of  product $ 

Workmen  employed No. 

Wages  paid $ 


2.771 

168,792 

83 

40,788 


1,402 

89,420 

67 

28.965 


2.343 

152,295 

78 

35,200 


CORUNDUM 

The  quantity  of  grain  corundum  produced  from  the  deposits  of  Raglan  and  Carlow 
townships,  in  the  counties  of  Renfrew  and  Hastings  respectively,  during  1904,  was 
1,665  tons  valued  at  $150,645,  compared  with  1,119  tons  worth  $87,600  in  1903.     The 
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producing  companies  continue  two  in  number,  namely ,  the  Canada  Corundum  Company, 
and  -the  Ashland  Emery  and  Corundum  Company,  formerly  the  Ontario  Corundum 
Company.  The  mines  and  works  of  the  former  are  situated  at  Craigmont  in  the 
township  of  Raglan,  and  of  the  latter  at  New  Car  low  in  the  township  of  Carlow, 
which  adjoins  Raglan.  Corundum  Refiners,  Limited,  mentioned  in  the  report  for  last 
year,  have  not  yet  begun  production. 

Statistics  of  the   corundum  business  since   1900^    when   the    first  production  wa^i 
made,  are  as  under: 


Corundum   1900  to   1904 


Scliedule. 


Oonmdam  produced tons 

Value  ot  product f 

Workmen No. 

Wages  paid f 


1900. 


60 

6,000 

86 

10,000 


1901. 


5S4 

68,115 

68 

80,406 


1902. 


1,187 

88,871 

95 

84,674 


1903. 


1,119 
87,600 
186 
106,882* 


.1904. 


1.666 

100,645 

202 

189,548 


FELDSPAR 

• 
The  feldspar  or  microcline  quarries  on  the  line  of  the  Kingston   and   Pembroko 

railway  last  year  had  an  output  of  10,983  tons  valued  at  $21,966^  which  was  4,313  teas 

less  in  quantity  and  $1,920  more  in  value  than  the  production  of  1903.     In  the  latter 

year  the  product  was  given  an  average  value  at  the  mine  of  $1.31,  and  in  1904  of  $2 

rer  ton.    The  market  is  wholly  in  the  United  States,  mainly  among  the  potteries  of 

New  Jersey  and  Ohio. 

For  the  last  five  years  the  figures  for  the  feldspar  industry  are  as  follows : 

Tons.  Value. 

1900 4.000  $5,000 

1901 , O.IOU  O.w/0 

1902 8.776  12,875 

1903 15,296  20.046 

19Cf4 10.983  21,966 

The  number  of  employees  in  1904  was  34,  and  the  amount  paid  in  wages  $16,300. 
The  Kingston  Feldspar  Mining  Company  and  Mr.  Charles  Jenkins  were  the  producers. 


IRON  PYRITES 

The  production  of  iron  pyrites  has  increased  with  some  rapidity  during  the  last 
two  or  three  years,  the  output  in  1904  being  13,451  tons  worth  $43,716,  as  against 
7,469  tons  valued  at  $21,693  in  1903.  The  chief  producer  is  the  American  Ma^^oc 
Mining  Company,  which  operates  two  deposits  in  the  county  of  Hastings,  one  near 
Bannockburn,  and  the  other  in  the  township  of  Hungerford.  Another  .mine  in  the 
Bwne  county  is  being  opened  by  the  British  America  Mining  Company'  of  Toront>. 
The  product  is  shipped  to  the  United  States,  where  it  is  used  in  the  manufacture  of 
sulphuric  acid. 

For  the  four  years  beginning  with  1901,  the  production  of  iron  pyrites  in  Ontario 
bA8  been  as  follows: 

Tons.  Valne. 

1901 7,000  $17,500 

1902....     4.371  14.993 

1903 7,469  21,693 

1904 13,451  43,716 

In  mining  iron  pyrites  60  persons  were  employed  in   1904  to  whom  $22,875   was 
P*id  in  wages. 
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MICA 

There  was  a  lull  in  the  mica  biisiness  last  year,  some  832  tons  only  of  the  amber 
variety  having  been  raised  from  the  mines  of  this  Province,  valued  at  $37,847,  as 
compared  with  948  tons  worth  $102,205  in  1903.  The  chief  producers  were  the  General 
Electric  Company,  Sydenham,  and  Jas.  Richardson  and  Sons  and  Kent  Bros.,  both 
ol  Kingston.  The  number  of  persons  employed  in  mining  mica  last  year  was  79,  and 
the  amount  of  wages  paid  them  $21,529. 

SALT 


The  brine  wells  of  southwestern  Ontario  in  1904  produced  a  total  of  55,877  tons 
of  salt,  valued  at  $362,621,  as  against  58,274  tons  worth  $388,097  in  1903.  The  market 
for  Ontario  salt  does  not  seem  to  be  increasing,  since  the  output  is  now  less  than 
it  was  five  years  ago.  The  largest  producer  is  the  Canadian  Salt  Company  of  Windsor, 
but  there  ^re  also  working  plants  at  Qoderich,  Wingham,  Seaforth,  Clinton  and  Brus- 
sels in  the  county  of  Huron,  Kincardine  in  the  county  of  Bruce,  and  Sarnia  in  the 
county  of  Lambton. 

The  course  of  the  salt  business  in  Ontario  for  the  last  five  years  is  shown  by  the 
following  figures: 

Production  of  Salt  1900  to  1904. 


Schedule. 


Salt  produced tons 

Value  of  product $ 

Workmen  employed No 

WaceB  pais f 


1900. 


66,688 

324,477 

248 

72,581 


1901. 


60.827 

S28.058 

189 

67,024 


1902. 


62,011 

344,620 

198 

76,154 


1903. 


58,274 

888,097 

208 

87,995 


1904. 


55,877 

862,621 

198 

84.682 


PETROLEUM 

The  decline  in  the  yield  of  the  petroleum  wells  of  the  ProvincQ,  which  has  been 
going  on  almost  uninterruptedly  for  a  number  of  years,  appears  to  have  su£Fered  a 
check  in  1904.  The  crude  product  last  year  was  17,237,220  imperial  gallons,  as  against 
16,640,338  imperial  gallons  in  1903.  The  value  did  not  rise  in  proportion,  being 
$904,437,  compared  with  $12,103,016.  The  increased  production  is  to  be  credited  to 
the  new  pools  or  fields  near  Leamington,  Essex  county,  which  began  production  in 
1903,  and  in  the  township  of  Moore,  Lambton  county,  opened  up  last  year,  which 
yielded  25,241  barrels  and  36,971  barrels  respectively,  the  output  of  these  new  areas 
being  more  than  sufficient  to  offset  the  shrinkage  in  the  Petrolea  district.  The  pro- 
duction of  the  various  fields,  or  pools,  is  estimated  as  follows,  a  barrel  being  thd 
equivalent  of  35  imperial  gallons: 

Field.  Barrels. 

Petrolea 278,299 

Oil   Sppinge 75,530 

Bothwell 47,654 

Diitlon        14,217 

Leamington 25,241 

Hoore 36,971 

Wheatley 4,490 

Thameeville 5,027 

Pelee  Island '. 1.023 

Blytheswood 669 

Comber 97 

On  8th  June  1904  the  bounty  on  Canadian  crude  petroleum  of  one  and  one-half 
cent  per   imperial  gallon  provided  by  the   Dominion  Government  under   chap.    28,   4 
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Edward  VII,  became  effective — applying  as  well  to  oil  held  in  storage  tanks  or  other 
storage  receptaclee  as  to  oil  produced  after  that  date — and  the  effect  of  this  encour- 
agement was  no  doubt  to  stimulate  the  production  of  domestic  crude.  The  quantity 
of  crude  petroleum  in  storage  on  8th  June  and  delivered  to  31st  December,  was 
9.817,447  gallons,  on  which  a  bounty  was  paid  of  $147,261.70. 

As  stated  above,  the  prices  of  crude  oil  in  Canada  as  well  as  in  the  United  States, 
declined  during  the  year.  On  June  7th,  just  before  the  bounty  took  effect,  and  while 
the  import  duty  of  five  cents  per  gallon  was  in  force,  the  price  of  Oil  Springs,  Bothwe^ 
and  Dutton  crude  was  $2.13  per  barrel,  and  of  North  Lima  crude  $1.11  per  barrel; 
on  dlst  December,  the  price  for  Canadian  crude  was  $1.50  per  barrel  plus  bounty 
62i  cents  per  barrel,  total  $2.02^  per  barrel,  while  the  North  Lima  article  sold  for 
fl.Ol  per  barrel. 

» 

It  is  estimated  that  about  30,555  barrels  of  domestic  crude  petroleum  were  used 
for  fuel  and  gas-making  purposes,  leaving  say  461,937  barrels  available  for  distillation. 
This  was  implemented  by  the  treatment  of  a  Urge  quantity  of  crude  imported  from 
the  United  States  in  order  to  supply  the  demand  for  petroleum  products  and  keep  the 
refineries  in  operation.  Since  the  beginning  of  1905  developments,  especially  in  the 
Leamington  field,  seem  to  indicate  that  a  very  considerable  addition  to  the  supplies 
of  Ontario  crude  may  be  looked  for,  and  some  are  sanguine  enough  to  hope  that  the 
output  of  the  Canadian  wells  may  soon  prove  sufficient  to  meet  the  requirements  of 
the  home  market.  The  account  given  in  this  Report  by  Mr.  E.  T.  Corkill,  Inspector 
of  Mines,  who  visited  the  oil  and  gas  fields  in  the  early  spring  of  the  present  year, 
will  be  read  with  interest. 

Owing  to  the  large  quantities  of  American  oil  now  treated  in  the  refineries  of  the 
Province  along  with  the  domestic  article,  it  is  no  longer  practicable  to  give  the  refined 
products  derived  from  the  latter  in  separate  form,  hence  in  the  table  of  statistics  the 
igures  are  presented  of  the  crude  product  only. 

NATURAL  QAS 

There  was  a  marked  increase  in  the  quantity  of  natural  gas  produced  in  the 
Province  last  year  as  compared  with  1903,  the  value  of  the  output  in  1904  being 
1253,524,  and  that  of  the  previous  year  $196,535.  The  greater  portion  of  the  gas  is 
derived  from  the  Welland  county  field,  in  whUch  the  Provincial  Natural  Gas  and  Fuel 
Company  is  the  principal  operator,  but  in  the  county  of  Haldimand  a  gas  field  of 
apparent  promise  is  being  exploited  with  some  success.  It  is  proposed  to  pipe  the 
gas  from  this  district  into  the  city  of  Hamilton.  On  the  outskirts  of  Brantford  both 
gas  and  oil  have  been  found  at  Bow  Park  farm  and  elsewhere,  and  gas  is  being  supplied 
lor  illuminating  purposes  to  the  people  of  that  city.  In  the  new  oil  field  at  Leaming- 
ton much  gas  accompanies  the  oil,  and  the  inhabitants  of  that  town  are  once  more 
eojoying  the  advantages  of  a  gas  supply,  of  which  they  were  deprived  when  the  Essex 
wells  ceased  to  flow  two  or  three  years  ago. 

A  feature  of  the  Provincial  Natural  Gas  and  Fuel  Company's  operations  last  year 
wss  the  extension  of  their  supply  line  to  the  city  of  Niagara  Falls,  Ont.,  and  to  the 
neighboring  village  of  Chippewa.  Thirty  miles  of  low  pressure  lines  composed  of  &-inch, 
4-inch,  3-inch  and  2-inch  pipes  were  laid  in  Niagara  Falls  and  three  miles  of  3-inch 
and  2-inch  at  Chippewa.  About  3  miles  of  li-inch  and  li-inch  pipe  were  put  in  as 
ttrvioe  lines  from  the  mains  to  the  meters,  and  in  all  some  1,600  new  customers  were 
connected  during  the  year.  The  price  at  which  the  gas  is  sold  at  these  points  is  20 
cents  per  thousand  cubic  feet.  Gas  is  also  delivered  by  that  company  at  Bridgeburg, 
Fort  Erie,  Sherkston,  Stevensville,  Crystal  Beach,  and  other  points  along  the  lake 
shore,  as  well  as  to  farmers  situated  along  the  lines.  At  these  places  the  price  of  the 
gM  is  25  cents  per  thousand  cubic  feet. 
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The  prpduction  of  natural  gas  in  the  Province  for  the  last  five  years  has  been  t^s 
follows : 

Tear.  Valne. 

1900. $392,823 

1901 3'»2,183 

1902 199,238 

1903 196,535 

1904 253.624 

At  the  close  of  1904  there  were  176  producing  wells,  of  which  36  had  been  put  down 
during  the  year;  there  were  al^so  231  miles  of  delivery  pipe,  and  the  number  of 
employees  was  98,  to  whom  $53,674  was  paid  in  wages.  There  were  also  drilled  during 
the  year  13  non-producing  wells. 

MINOR  PRODUCTS 

Of  actinolite  a  small  quantity — 408  tons — was  exported  during  the  year,  from  a 
deposit  in  Frontenac  county,  being  valued  in  the  returns  at  $102.  A  mill  for  grinding 
actinc^ite  into  raw  material  for  making  fire-proof  roofing,  paint,  etc.,  has  been  "c 
many  years  in  existence  at  Actinolite  (formerly  Bridgewater)  but  was  last  year  injured 
by  a  flood  on  the  Moira  river  to  such  an  extent  as  to  cause  its  stoppage. 

The  production  of  arsenic  in  Ontario  suffered  an  interruption  when  the  Deloro 
mines  were  closed  down  about  two  years  ago,  the  auriferous  mispickel  in  which  fur- 
nished a  very  appreciable  proportion  of  the  white  arsenic  consumed  on  the  continents. 
A  new  source  of  this  product  has  been  opened  up  in  the  cobalt  and  nickel  arsenides 
of  Coleman  township,  which  have  already  been  mentioned  under  several  headings.  The 
output  of  last  year  was  wholly  from  this  source,  and  amounted  to  72  tons  of  arsenic  con- 
tained in  the  exported  ore,  valued  at  $903.  Efforts  have  been  made  to  bring  about  a 
resumption  of  operations  at  Deloro,  where  and  in  which  vicinity  there  are  undoubtedly 
large  bodies  of  arsenical  ore,  and  some  enquiry  has  also  been  made  into  the  possibility 
of  establishing  works  in  Coleman  to  recover  this  substance  from  tHe  ores  produced 
there,  a  nominal  price  only  being  realized  at  present  for  their  arsenical  contents. 

The  graphite  obtained  last  year  amounted  to  235  tons  of  the  crude  article,  valued 
at  $4,700.  Part  of  this  was  refined  at  the  point  of  production,  and  part  was  used  in 
the  natural  condition.  The  mines  and  works  at  Oliver's  Ferry  were  idle  during  the 
year,  but  an  amalgamation  of  interests  has  been  effected  which  is  likely  to  lead  to 
renewed  activity  at  that  place.  The  Black  Donald  mine  in  Brougham  township, 
formerly  operated  by  the  Ontario  Graphite  Company  of  Ottawa,  has  been  leased  to 
Mr.  Binaldo  McConnell',  who  took  possession  1st  May  1904.  Being  largely  interested 
in  the  Globe  Refining  works  a't  Oliver's  Ferry,  which  is  now  in  control  of  the  graphite 
properties  at  that  place,  Mr.  McConnell  is  probably  more  extensively  engaged  in  the 
graphite  business  than  any  other  person  in  the  Province. 

From  the  palaeozoic  rocks  of  the  Onondaga  formation  outcroppings  in  the  valley 
of  the  Grand  river  small  quantities  of  gypsum  continue  to  be  mined  or  quarried  from 
year  to  year.  Formerly  this  article  was  more  or  less  in  vogue  as  a  fertilizer  on  certain 
kinds  of  soil,  but  it  is  now  for  the  most  part  utilized  in  the  manufacture  of  wall 
plaster,  kalsomining  materials,  etc.,  for  which  there  are  factories  at  Paris  and  Toronto. 
There  was  raised  in  1904,  5,412  tons  of  crude  gypsum,  worth  $10,674.  The  immense 
deposits  on  the  banks  of  the  Moose  river,  described  in  some  detail  by  Dr.  James  M. 
Bell  in  the  Thirteenth  Report  of  the  Bureau  of  Mines  will  no  doubt  remain  unworked 
nntil  better  means  of  communication  and  transport  are  provided. 

In  the  peat  bogs  of  Ontario  is  stored  up  a  prodigious  quantity  of  carbon,  which 
may  yet  be  drawn  upon  in  a  commercial  way  and  used  as  fuel.  The  manufacture  of 
compressed  peat  by  the  Dobson  process  continues  at  Beaverton,  where  some  800  tons, 
worth  $2,400,  were  made  in  1904.     This  industry  is    also  being  established  at  Alfred, 
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where  a  plant  capable  of  turning  out  50  tons  of  fuel  per  day  has  been  erected  by  the 
Montreal  &  Ottawa  Peat  Co.,  Limited,  with  a  capital  of  $75,000  and  head  office  at  Ot- 
tawa, of  which  George  H.  Per  ley  is  president  and  A.  W.  Fleck  secretary-treasurer.  The 
company  own  a  peat-bog  comprisin,g  300  acres  of  first-class  quality  adjoining  the 
railway.  Lying  about  midway  between  Ottawa  and  Montreal,  this  factory  will 
send  fuel  into  both  markets.  Ait  the  other  end  of  the  Province,  near  Fort 
Frances,  a  factory  is  being  put  up  by  the  Manitoba  Peat  Company  to  work  a  very 
large  bog  of  good  quality.  If  a  good  article  of  fuel  can  be  produced,  of  which  the 
promoters  of  the  company  have  no  doubt,  it  is  sure  of  a  free  sale  in  Winnipeg,  where 
{.nthracite  sells  for  $11  per  ton  and  more,  and  where  in  consequence  the  fuel  questio  i 
is  a  pressing  one.  An  effort  is  being  made  by  Messrs,  D.  H.  and  £.  V.  Moore  if 
Peterborough,  to  introduce  the  manufacture  of  peat  fuel  by  the  ''machine"  methois 
60  conunonly  used  in  Europe.  It  is  claimed  for  ''machine"  peat  that  being  compactied 
by  shrinkage  during  the  process  of  drying,  it  will  not  disintegrate  when  burning,  an 
objection  brought  against  the  briquettes  made  by  compression.  Mr.  Moore  has  in- 
stalled an  experimental  plant  at  Victoria  Road. 

The  county  of  Hastings — ^whose  mineral  products  excel  in  number  and  variety 
those  of  any  obher  oounty  in  the  Province — ^produced  1,313  tons  of  talc  in  1904,  valued 
8t  ^,919. 

MINING   LANDS  SOLD  AND   LEASED 


The  sales  of  land  for  mining  purposes  in  1904  covered  3,440  acres,  and  the  purchase 
money  received  was  $8,321.80,  as  against  6,437  acres  sold  for  $15,123.89  the  previous 
year.  The  average  price  per  acre  realized  in  1904  was  $2.32,  and  in  1903,  $2.35.  Prices 
of  mining  lands  are  regulated  by  the  Mines  Act,  which  provides  that  if  in  unsurveyed 
territory,  and  more  than  12  miles  from  a  railway,  the  rate  shall  be  $2  per  acre,  if 
within  12  milesj^  but  more  than  6  miles  of  a  railway,  $2.50  per  acre,  and  if  nearer 
than  6  miles,  $3  per  acre.  In  surveyed  townships^  the  price  is  50  cents  per  acre  more 
in  each  class. 

Mining  leasee  were  issued  for  11,002  acres,  the  first  year's  rental  being  $1*0,762.06, 
is  compared  with  33,427  acres  and  $33,177.61  in  1903. 

The  amount  received  as  rental  under  mining  leases  issued  prior  to  1904  wa? 
114,558.63,  and  on  account  of  leases  converted  into  freeholds,  $9,920.38. 

The  receipts  from  miner's  and  prospector's  licenses  was  $1,597.15. 


Sales 


District. 


Number 

of 
QrantB 

..     13 


Rainy    Bi^en. ..« • 

Thunder    Bay 

Algoma 1 

Elsewhere 16 


Total 


33 


Acres 


2484 

132 

84 

1,040 

XiTo 


Amount 
$ 

4,923.50 
293.00 
254.00 

2.8^.30 

8,321.80 


Leases 


Biitriot 


Number 
of 
Leases 


Bainy  Elver 17 

Thimder  Bay 8 

Al^ma 30 

Elsewhere 20 


Total 


75 


Acres 


2,932 

770 

5.347 

1.953 

11,002 


Amount 
% 

2,932.00 

770.00 

5,232.06 

1,828.00 

10.762.06 
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MINING   COMPANIES 

The  following  list  gives  particulars  of  the  joint  stock  companies  incorporated  or 
licensed  to  carjhy  on  business  in  Ontario  in  some  or  all  of  the  branches  of  the  mineral 
industry.  The  number  of  companies  organized  under  the  laws  of  the  Province  was 
64;  with  an  aggregate  nominal  capital  of  $28,355,000,  as  against  43  companies  in 
1903  having  a  total  share  issue  of  $35,534,000.  In  addition  12  companies  of  extra- 
Provincial  origin  took  out  licenses  enabling  them  to  do  business  here,  their  joint 
combined  capital  amounting  to  $21,155,000  as  against  12  such  companies  in  1903,  hav- 
ing an  aggregate  capital  of  $12,000,000. 


Mining  Companies  Incorporated  1904. 


Kame  of  Company. 


Bonanza  Creek  Gold  Mining  Company,  Limited 

Buffalo  and  Leamington  Oil  and  Gas  Company,  Limited. . . 

Canadian  Lead  Company,  Limited 

Cement,  Stone  and  Building  Company,  Limited 

Condon.sed  Peat  Fuel  Company.  Limited 

Dominion  Cement-Brick  Company,  Limited 

Dorion  Lead  and  Zinc  Company,  Limited 

Fruitland  Brick  and  Supply  Company,  Limited 

Grand  Valley  Peat  Products,  Limited 

International  Peat  Company,  Limited 

Mayo  Mining  and  Development  Company,  Limited 

Monawk  Natural  Gas,  Limited 

New  York- Lake  Erie  Oil  and  Gaa  Company,  Limited 

Orion  Mining  Company,  Limited 

St.  Marys  Quarries,  Limited 

Samia  Bay  Lumber.  Timber  and  Salt  Company,  Limited  . 

Silver  Kiner  Gold  and  Copper  Company,  Limited  . . .  ^ 

Sovereign  Oil  Company,  Limited ^ 

Sudbury  Brick  Company,  Limited 

Victoria  Cement  and  Power  Company,  Limited 

Windsor  Gas  Company,  Limited 

The  Aberdeen  Development  Companv,  Limited 

The  Alpena  Oil  and  Gas  Company,  Lfmited 

The  Ballarat  Mining  Company,  Limited  

The  Brick  Manufacturing  and  .Supply  Company,  Limited 
The  British  American  Development  Company.  Limited... 
The  CAnadian  Cement  Brick  Company,  Limited. 


The  Canadian  Corundum  Wheel  Company,  Limited 

The  Canadian  Iron  Company,  Limited 

The  Canadian  Michigan  Gold  Mines,  Limited 

The  Deep  Oil  and  Gas  Company ,  Limited 

The  Dominion  Natural  Gaa  Company,  Limited 

The  East  Toronto  Brick  Company,  Limited  

The  Empire  Salt  Company,  Limited 

The  Goderich  Cement  Brick  Company,  Limited 

The  Hamilton  and  Toronto  Sewer  Pipe  Company,  Limited 

The  Island  Granite  Company,  Limited  

The  Lake  Shore  Natural  Gas  Company,  Limited 

The  Montreal  and  Boston  Consolidated  Mining  and  Smelting 

Company,  Limited 

The  Montreal  and  Ottawa  Peat  Company,  Limite<1 

The  Mount  McKay  Brick  and  Tile  Company,  Limited 

The  Niagara  Quarry  Company,  Limited 

The  Niplssing  Mining  Company,  Limited  

The  Northern  Iron  and  Steel  Company,  Limited 

The  Ontario  Crude  Oil  Company,  Limited 

The  Owen  Sound  Natural  Gas  and  Oil  Company.  Limited 

The  Point  Pclec  Oil  and  Gas  Exploration  Company,  Limited. . . 

The  Reading  Mining  Com)>any ,  Limited 

The  St.  Antnony  Gold  Mining  Company.  Limited 

The  South  Essex  Oil  and  Gas  Company,  Limited 

The  Syndicate  Mining  Company,  Limited    

The  Toronto  Potter>'  Company,  Limited 

The  Trout  Creek  Development  and  Mining  Company,  Limited. 
The  Western  Salt  Companv,  Limited 


fiead  OfRce. 


December  23,  1904 
December  9,  1904 
September  27,  1904 
February  8,  1904 
December  9,  1904 
June  30.  1904 

December  5,  1904 
July  6,  1904 

July  26.  1901 

December  9,  1903 
January  8,  1904 
September  7,  1904 
June  22,  1903 

January  18,  1904 
December  30,  1904 
January  6,  1904 
June  30.  1904 

June  8,  1904 

May  18,  1904 

December  20,  1903 
October  24,  1904 
January  12,  1904 
July  27,  1904 

October  5,  1904 
December  3,  1904 
April  20,  1904 

January     15,  19041 
December  23,  1904 
June  15,  1904: 

June  15,  19041 

January     29,  1904! 
October      12,  1904 
October     26,  1904 
June  ^22,  1904 

July  29.  1901 

March  25,  1904 
March  23,  1904 
September  16,  1904 


April 

May 

September 

September 

December 

September 

June 

May 

August 

November 

May 

May 

April 

August 

August 

Decombcr 


27,  1904 

18,  1904 
7,  1904 

14,  1904 

16,  1904 
13,  1904 
30,  1904 
27,  1904 

17,  1904 
30,  1904 
29,  1904 
n,  1904 

15,  1904 

19,  1904 
17,  1904 

9,  1904 


Toronto , 

Windsor  

Toronto 

Toronto 

Peterboro' 

Toronto 

Port  Arthur 

Hamilton 

Toronto 

Toronto 

Windsor 

Brantford 

Windsor 

Niagara  Falls  . . . 

St.  Marys 

Samia 

Toronto 

Comber 

Sudbury 

Lindsay 

Windsor 

Tp.  of  Aberdeen.. 

Chatham  

Toronto 

London  

Toronto 

Toronto 

Hamilton 

Ottawa 

SaultSte.  Marie.. 

London  

Hamilton 

Toronto 

Samia 

Goderich .' . . 

Hamilton 

Toronto 

Fort  Erie 


Toronto 

Ottawa  

Fort  William. 

Orillia 

Toronto 

Toronto 

Toronto 

Owen  Sound  . 
Leamington.. 

Toronto 

Ignace 

Leamington.. 

Toronto 

Toronto 

Trout  Creek  .. 
Mooretown . . . 


Capital. 


$ 

1,000.000 

100.000 

1.000.000 

50,000 

40,000 

50,000 

50.000 

40,000 

00,000 

'"50,000 

"50.000 

'*50,000 

1,-00.000 

l.'XW.OOO 

-00,000 

'W.OOO 

2,"00.000 

050,000 

20,000 

00.000 

00,000 

300.000 

100,000 

300.000 

40  000 

1,000.000 

150.000 

40,000 

2.000.000 

1,000,000 

lOO.OOO 

500,000 

40.0CO 

5o,000 

40.0L0 

250.000 

200,000 

500,000 

7,500.000 
7o,0t0 
40.COO 
40,000 

250.000 
2,500,000 

300,000 
40.000 
40.000 

250.000 
1,000,000 

600.000 
50,000 
10,000 

100,000 

100,000 

$28,855,000 


n 
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Licensed  Mining:  Companies,  1904. 


Name  of  Company. 


Aihland  Emery  Conuidum  Company 

Bi^  Master  Mining  Company 

Craig  Mining  Company 

Xadoe  Mining  Company 

Minnyhaha  Mining  and  Smelting  Company 

Tbe  Oonp  Bay  Gold  Mining  Company  of  Ontario,  Limited  . . .  | 

The  Detroit  and  Parry  Sonnd  Mining  Company,  Limited 

The  Eldomdo  Mining  Company 

The  Leamington  Oil  Company,  Limited 

The  Padfie  Coal  and  Oil  Company,  Limited 

TnrerK  City  Gold  Reaf  Company 

Young's  Lake  Mining  Company 


Head  Office  in 
Canada. 


Ottawa 

Gold  Rock 

Bannockbum 

Madoc  

Wablgoon 

Detroit,  Mich.     \ 
Rat  Portage,  Ont/ 

Parry  Sound 

Rat  Portage 

Leamington  

Toronto 

Traverse  City, 

Mich 

Webbwood 


Date. 


,    Capital 
for  use 
,in  Ontario. 


June  17.  1904 

October  5,  1904* 
February  IS,  1904, 
December  14,  1904 
August       24,  1904 

October      26,  1904' 

May  ]],  1904 

June  SO,  1904 

December  80.  1908 
May  11,  1904 


March 
April 


16,  1904 
20,  1904 


! 


5,000 

800,000 

50,000 

40,000 

4U,000 

100,000 

50,000 

50,000 

100,000 

17.500.000 

2,800,000 
50,000 


921,155,000 


MINING  ACCIDENTS 

The  number  of  mining  accidents  in  1904  was  less  than  in  1903,  but  the  proportion 
of  fatalities  was  greater,  no  less  than  seven  men  being  killed  out  of  a  total  of  eleven 
casualties.  The  year  was  marked  by  one  of  the  severest  and  most  regrettable  accidents 
lb  the  history  of  mining  in  this  Province,  by  which  at  the  Shakespeare  gold  mine  on 
tiie  morning  of  August  2nd,  six  men  went  down  to  their  death  into  the  poisonous 
'fumes  of  dynamite  lingering  at  the  bottom  of  the  shaft  after  the  setting  off  of  a 
liast.    A  fuller  account  of  this  disaster  is  given  below. 


Canadian   Copper  Company. 

At  the  Canadian  Copper  Company's  works  and  mines  at  Copper  Cliff  four  accidents 
happened  during  the  year,  resulting  in  the  death  of  one  man. 

On  March  -^Oth  Gaudense  Dominick,  an  Italian,  had  his  leg  broken  below  the 
Vnee  while  helping  to  carry  an  ''I"  beam  at  the  Ontario  smelting  works.  In  letting 
the  beam  down  it  rebounded,  striking  him  on  the  leg  and  breaking  it.  As  a  result  he 
Tas  laid  up  in  the  hospital  until  some  time  in  May. 

On  April  28th  at  5.15  p.  m.,  Isaac  Isaacson,  aged  22,  and  Mick  Fentila,  aged  18, 
two  Finlanders  employed  at  the  Creighton  mine,  fell  from  a  rock  trestle  and  received 
ierious  injuries.  Mick  Pentila's  injury  consisted  of  a  simple  fracture  of  the  left 
thigh,  and  a  not  very  serious  contusion  of  the  knee  of  the  same  leg.  In  the  case  ci 
Isaacson  the  injuries  were  more  severe  and  resulted  in  his  death  the  following  day. 
He  sustained  a  comminuted  fracture  of  the  sku^^  in  the  left  temple  region,  as  well  as 
a  compound  fracture  of  the  left  collar  bone.  An  operation  was  performed  in  the  hope 
of  relieving  the  man's  condition  by  trephining,  removing  and  elevating  the  fractured 
and  depressed  bone.  He  was  removed  to  the  hospital  at  Copper  Cliff,  where  he  diad 
tbont  2.90  p.m.,  April  29th.  Mr.  Thomas  Oliver,  coroner,  held  an  inquest  before  a 
jory  on  April  dOth,  who  returned  a  verdict  of  accidental  death.  The  inquest  brought 
out  the  /act  that  the  two  injured  men  were  working  on  a  rock  trestle  along  with  two 
ethers.  The  trestle  was  25  feet  high,  with  a  railing  three  feet  high  on  both  sides.  The 
two  men  were  leaning  against  tthis  railing,  when  it  suddenly  gave  way,  allowing  them 
to  fall  to  the  rocks  below.     In  the  case  of  Pentila  recovery  took  about  ten  weeks. 

On  the  22nd  June,  Joseph  Tamary,  while  working  in  the  Copper  Cliff  rock  dump, 
shipped  and  fell,  sustaining  a  fracture  of  the  bones  of  the  left  forearm.  He  was  taken 
^  the  hospital  and  laid  up  for  a  few  weeks. 
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On  25th  November,  Andrew  Dingier,  a  laborer  in  the  rock  house  at  Creightoa 
mine,  had  his  leg  broken  by  being  carried  around  a  pulley,  resulting  from  an  attempt 
to  throw  a  belt  off  the  pulley  with  his  foot-  He  sustained  three  fractures  of  the  right 
leg  below  the  knee.    He  was  taken  to  the  hospital  at  Copper  Cliff. 

Shakespeare  Gold   Mine 

On  2nd  August  1904  between  7  and  7.30  a.m.,  six  men  lost  their  lives  at  this 
mine  by  asphyxiation  or  poisoning,  or  both,  from  inhaling  the  ''smoke"  or  gases,  in 
the  underground  workings,  resulting  from  a  previous  blast  of  dynamite.  The  deceased 
were  N.  Macmillan,  superintendent,  Peter  Reed,  engineer  and  blacksmith,  Joseph 
Disley,  Peter  Grant,  John  Waters  and  Eli  Latour,  miners.  An  investigation  into  the 
circumstances  surrounding  this  fatality  was  made  by  Mr.  W.  E.  H.  Carter,  Inspector 
of  Mines,  whose  report  is  substantially  as  follows: 

The  total  force  at  the  mine  was  seven,  and  only  the  seventh  man,  who  worked  on 
the  surface  was  lefit  alive.  The  former  superintendent,  Jas.  Cronan,  was  however 
present  at  the  time  of  the  accident,  and  also  W.  E.  Seelye,  vice-president  of  the  com- 
pany, the  Shakespeare  Gold  Mining  Company,  Limited.  A  number  of  outsiders  from 
the  adjacent  Foley  mine  and  the  town,  etc.,  were  immediately  summoned  and  quickly 
appeared  on  the  scene.  Mr.  Macmillan  had  been  in  charge  of  the  property  from  22nd 
July,  a  period  of  10  days.  The  mine  workings  measured  as  follows,  at  date  of  August 
2nd  1904:  Shaft,  95  feet  deep,  vertical,  and  7  feet  by  7  feet  in  size  inside  and  to 
f ottom  of  timbers  (down  to  the  tunnel  or  53-foot  level)  and  decreasing  below  this  to 
about  6  feet  by  6  feet  in  the  rock  at  bottom.  The  tunnel,  driven  N.  W.  75  feet, 
intersects  the  shaft  at  its  face  at  53  feet  depth;  and  from  the  same  level  drifts  run 
S.  W.  43  feet  and  N.  E.  37  feet,  with  a  crosscut  S.  W.  17  feefc  from  the  face  of  the  latter.' 
The  second  level  is  at  a  depth  of  90  feet,  and  consists  merely  of  a  crosscut  running 
b.  W.  33  feet,  directly  under  the  tunnel.  The  4  or  5-foot  sump  at  bottom  of  shaft 
is  usually  full  of  water,  and  was  so  on  2nd  August.  Entrance  to  the  lower  workings 
is  by  the  tunnel  and  down  hanging  ladders  in  the  shaft.  The  two  shaft  compartments 
have  not  been  partitioned  off.  Hoisting  is  done  by  bucket  and  steam  hoist  engine. 
The  surface  plant  at  the  mine  consists  simply  of  a  power  house  containing  a  40- 
or  50-horse  power  boiler,  the  hoist  engine  and  a  3-drill  Iz^ersoU  air  compressor,  all 
apparently  in  fair  if  not  good  working  order. 

There  had  been  no  night  shift  for  a  while  previous  to  the  2nd  August,   the  two 
crews  of  miners  of  two  men  each  working  on  day  shift  only,  one  driving  the  second 
level  S.  W.  crosscut,  in  the  face  of  which  the  blasting  was  done  which  was  the  indirect 
cause  of  the  accident;  and  the  other  the  first  level  N.  E.   drift. 

Following  the  usual  custom,  the  blast  was  set  off  at  the  end  of  the  shift,  at  about 
O.30  p.  m.  There  were  five  holes,  and  of  these  three  were  set  off  first  by  themselves 
at  the  above  hour.  The  air  was  then  blown  in  from  the  compressor  until  6.30,  or  aft^r 
supper,  when  one  of  the  crew  went  down  into  the  mine  and  set  off  the  remaining  two 
holes.  The  air  hose  was  hung  up  in  the  shaft  above  ithe  lower  crosscut  and  remained 
there  until  next  morning,  no  attempt  being  made  to  blow  out  the  gas  from  this  second 
round  of  holes.  Now,  in  such  cases  as  this,  namely  when  blasting  had  been  done 
subsequent  to  the  last  exit  of  the  miners,  the  orders  from  the  superintendent  to  the 
engineer  were  that  the  latter  should  blow  out  the  smoke  with  air  from  the  compressor 
for  at  least  about  10  minutes,  (no  stated  period  specified  and  the  order  beings  to  that 
extent  indefinite)  before  the  men  went  down  to  work  in  the  morning  again.  If  there 
was  a  night  shift  as  well  as  day,  with  blasting  at  the  end  of  each,  the  compressor 
was  kept  running  for  the  hour  or  more  between  the  two  shifts  blowing  out  the.  smoke 
and  gases,  the  next  shift  finding  the  air  good  by  the  time  they  were  ready  to  descend. 
This  precaution  had  latterly,  with  the  extension  of  the  lower  workings^  been  found 
ecessary,   because  the  natural   draught,  at   all  times  very  poor,   could  not  be  relied 
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apon  to  clarify  the  air.  A  strong  draught  prevails  most  of  the  time  through  the  tunnel 
And  up  the  upper  half  of  the  shaft ;  but  this  did  not  stir  up  any  appreciable  circulation 
of  the  air  in  the  shaft  and  crosscut  below  the  tunnel  level.  These  facts  appear  to 
have  been  well  known  to  the  deceased  men,  particularly  to  the  four  miners  who  went 
down  the  workings  first.  It  has  also  been  shown  that  ^is  portion  of  the  shaft  was 
blue  with  smoke,  which  should  have  been  sufficient  to  deter  men  from  entering  before 
fresh  air  was  supplied  them. 

On  the  morning  of  the  accident  the  engineer,  Peter  Reed,  had  gone  to  the  power 
Louse  before  breakfast  and  put  a  fire  in  the  boiler  so  that  steam  was  up  to  about  40 
pounds  at  7  a.  m.  But  instead  of  returning  there  again  before  7  a.  m.  and  starting 
tEe  compressor  so  that  the  men  might  have  fresh  air  when  they  went  down,  he  went 
over  in  company  with  the  miners.  Just  at  7  a.  m.,  as  the  whistle  blew,  the  four 
miners  went  in  the  tunnel  and  descended  the  shaft.  Only  two  should  have  gone  down, 
since  the  other  two  were  working  in  the  drift  on  the  tunnel  level.  It  is  not  known 
whj  the  whole  four  of  them  descended.  However,  on  the  way  down  they  took  the  air 
hose  from  where  it  lay  on  the  timbers  just  above  this  bottom  crosscut  and  had  time 
to  carry  it  in  to  the  face  of  this  crosscut;  but  there  one  man  dropped  across  it,  and 
two  dropped  at  the  mouth  of  the  crosscut  and  the  fourth  fell  into  the  shaft  sump,  all 
overcome  by  the  gas.  Total  paralysis  or  unconsciousness  was  not  immediate;  their 
shouting,  or  at  least  one  shout,  was  heard  from  the  power  house  at  the  mouth  of  the 
tannel  just  after  their  descent,  and  on  hearing  it  Reed  and  the  other  surface  man  . 
roshed  into  the  tunnel  and  heard  the  men  groaning  also.  All  signs  of  life  disappeared, 
as  nearly  as  can  be  ascertained,  within  one  or  two'  minutes  of  their  descent,  due  uc 
doabt  of  paralysis,  followed  by  unconsciousness.  Death  itself  would  not  necessarily 
.follow  for  some  minutes  after,  and  had  the  men  been  raised  to  the  surface  within  a 
short  time  they  might  even  then  have  been  rescusitated. 

Reed,  instead  of  rushing  back  again  and  starting  the  air  compressor  to  give  the 
men  air,  went  down  the  ladders  himself  and  fell  off  into  the  sump,  overcome.  It  was 
probably  then  about  7.05  a.m.  The  superintendent,  Mr.  N.  Macmillan,  with  Mr. 
Cronan,  then  arrived  on  the  scene  from  the  boarding  house  and  in  a  few  minutes — 
variously  stated  at  from  10  to  15  minutes — ^the  air  compressor  was  put  in  operation 
and  air  blown  below.  The  bucket  in  the  shaft  was  at  the  same  time  raised  and  lowered 
continuously  to  help  start  an  air  current.  Macmillan  (about  7.20  a.  m.)  went  in  the 
tnnnel  again,  and  then  he  also  went  down  the  shaft,  and,  like  the  engineer,  dropped 
off  before  reaching  the  bottom. 

Cronan  then  took  charge  of  things,  and  let  down  a  second  line  of  air  hose;  but 
Dot  until  about  10  a.  m.  did  anyone  venture  to  enter  the  workings  again.  The  deceased 
men  were  then  raised  to  tliie  surface.  Their  appearance  differed  but  little  from  when 
alive,  according  to  the  evidence  of  the  bystanders.  This  leads  to  ihe  belief  that, 
besides  carbonic  acid  gas  and  nitrogen,  there  was  a  relatively  large  percentage  in  the 
gases  of  carbon  monoxide,  which  is  a  poison,  alone  producing  unconsciousness  im- 
mediately. 

The  remaining  dynamite  was  not  in  the  best  of  condition  apparently  (1)  because 
since  its  arrival  in  December  1903  the  boxes  had  nob  been  once  turned  over,  and 
this  had  caused  the  nitro-glycerine  to  partially  settle  to  the  lower  side  of  the  cartridges ; 
and  (2)  because  on  account  of  leaks  in  the  roof  of  the  magazine,  the  upper  layer  or 
two  of  cartridges  in  each  box  had  absorbed  considerable  water.  The  explosion  of  such 
dynamite  in  all  probability  would  be  attended  with  the  generation  of  more  smoke  and 
gas  than  that  from  good,  fresh  dynamite,  so  that  is  is  quite  possible,  if  not  likely, 
that  the  charge  on  the  night  previous  to  the  accident  produced  an  extra  quantity  of 
the  injuriouff  gases.  The  dynamite  was  made  by  the  Ontario  Powder  Company,  and, 
according  to  the  evidence, 'has  given  satisfaction,  the  only  misfires  reported,  according 
to  James  Cronan,  being  due  to  unexploded  detonating  caps. 
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The  bodies  were  removed  and  buried  by  the  relatives  of  the  deceased.  No  post 
mortem  examination'  was  made  upon  any  one  of  them.  This  should  have  been  done^ 
however,  for  the  determination  if  possible  of  the  particular  gas,  if  there  was  one  in 
particular,  and  if  not,  then  of  all  the  gases,  which  caused  death. 

That  death  was  due  to  inspiring  noxious  or  poisonous  gases  cannot  be  doubted; 
nor  that  these  gases  were  generated  by  tlue  explosion  of  the  charge  of  dynamite  on 
the  evening  previous;  and  it  is  possible  if  not  probable  that  the  condition  of  the 
dynamite  caused  the  formation  of  an  undue  percentage  of  these  gases.  The  dynamite, 
however,  cannot  be  blamed,  since  in  its  explosion  these  gases  are  always  generated  in 
dangerous  quantities.  The  accident  was  due  to  the  failure  of  the  engineer,  Peter 
Reed,  to  blow  out  the  smoke  and  gases  from  the  mine  before  the  men  went  down,  and 
io  the  carelessness  of  the  men  themselves  in  entering  the  workings  before  fresh  air 
was  blown  in.  Superintendent  Macmillan,  and  also  engineer  Reed,  sacrificed  their 
lives  in  an  effort  to  save  their  fellows,  but  unfortunately  without  any  foreth/>ught, 
for  otherwise  they  would  have  recognized  the  certainty  of  their  own  death  in  the 
course  they  took,  and  would  have  made  more  effectual  efforts  from  the  surface,  where 
they  were  so  badly  needed. 


THE  DIAMOND  DRILLS 

The  last  operations  of  the  "C**  diamond  drill  in  1903  were  in  Dufferin  county. 
in  June  of  1904  the  drill  was  placed  at  the  disposal  of  the  Black  Bay  Mining  Company 
to  be  used  on  their  property  in  exploring  for  copper.  This  property  is  location  McA  217 
CO  the  east  side  of  Black  bay,  lake  Superior,  and  is  46  miles  from  Port  Arthur  by 
toat.  CJonsiderable  development  work  had  already  been  done,  a  shaft  having  been 
sunk  to  a  depth  of  over  100  feet.  Some  ore  had  been  found  up  to  this  depth,  whoii 
a  sandstone  formation  was  encountered.  This  property  is  described  in  the  Thirteenth 
Report  of  the  Bureau  of  Mines.  It  was  thought  that  the  ore  body  would  be  found 
again  at  a  greater  depth,  so  a  vertical  hole  was  drilled  to  a  depth  of  1,000  feet.  The 
rocks  traversed  by  the  drill  were  chiefly  amygdaloidal  trap,  sandstone,  quartzite  and 
conglomerate. 

Only  one  hole  was  bored  at  a  total  cost  of  $1,033.82,  or  $1.03  per  foot,  and  the 
net  cost  to  the  operators  amounted  to  $672.00,  or  $0.67  per  foot,  while  the  gross  cost 
of  diamonds  per  foot  was  $0.28. 

When  drilling  operations  ceased  at  Black  bay,  the  drill  was  moved  to  Port  Arthur 
and  thence  to  Loon  lake,  to  be  used  by  Wiley  &  Company,  on  lot  8  in  the  seventh  con- 
cession of  McTavish,  District  of  Thunder  Bay.  This  district  has  been  described  in  the 
Twelfth  Report  of  the  Bureau  of  Mines,  page  310. 

The  property  has  been  prospected  quite  thoroughly  by  test  pits,  and  three  shafts 
bad  also  been  sunk  to  depths  of  20,  25  and  30  feet  respectively.  The  higher  formation 
shows  iron  exposed  without  any  taconfte  covering,  but  south  of  this  the  covering  seems 
to  grow  thicker.     Ore  of  fine  quality  is  found  where  the  (aconite  covering  is  lacking. 

The  special  Committee  on  the  Nomenclature  and  Correlation  of  the  Qeologicil 
Formations  of  the  United  States  and  Canada  visited  this  area  *n  1904,  and  described 
the  succession  as  follows:  '^The  top  series  is  the  Keweenawan,  here  consisting  of 
sandstone  above  and  conglomerate  below,  with  interbanded  basic  i^eous  flows.  Below 
the  Keweenawan  is  the  Animikie.  The  Animikie  here  has  in  general  rather  flat  dips, 
although  locally  they  become  somewhat  steeper.  At  the  base  of  tEis  formation  is  a 
conglomerate,  bearing   fragments  of  the   next   underlying  series — a   graywack^  slate." 
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Four  diamond  drill  holes  were  sunk  by  Wiley  &  Company  on  their  property  having 
depths  of  48,  60,  46^  and  46  feet  respectively,  or  a  total  of  199i  feet. 

The  ore  occurred  underlying  the  taconite,  and  in  some  cases  the  ore  and  taconite 
occurred  very  regularly  in  layers.  Underlying  this  formation  conglomerate  and  gray- 
wacke  were  encountered. 

The  total  cost  of  drilling  199.5  feet  was  $708.10,  or  $3.55  per  foot,  being  a  net 
cost  to  the  operator  of  $460.25,  or  $2.31  per  foot,  and  the  gross  cost  of  diamonds 
amouifted  /to  $0.?5  per  foot. 

The  "S"  diamond  drill  was  in  operation  in  Parry  Sound  District  near  Burk's 
Falls  until  February  of  1904.  An  account  of  this  is  given  in  last  year's  Report  of  the 
Bureau  of  Mines. 

In  September  the  drill  was  sent  to  the  northeast  arm  of  lake  Temagami  to  bore 
for  iron  for  Mr.  T.  B.  Caldwell,  et  al.  The  iron  in  this  district  is  a  magnetite,  gen- 
erally interbanded  or  closely  associated  with  jasper.  A  description  of  the  iron  ore 
ot  the  district  surrounding  lake  Temagami  is  found  in  the  Tenth  Report  of  the  Bureau 
of  Mines. 

Iron  ore  was  reported  to  have  been  discovered  in  the  vicinity  of  this  lake 
'n  the  autumn  of  1899.  Little  however  was  done  for  some  time,  owing  to  the  lands 
lying  within  the  Temagami  Forest  Reserve.  In  1902  regulations  were  passed  allowing 
prospecting  for  minerals  in  the  Reserve.  Also,  the  building  of  the  Temiskaming  and 
Northern  Ontario  railway  made  the-  c'epopitp  easy  of  access. 

Great  difficulty  was  encountered  in  drilling.  At  a  depth  of  194  feet  a  cavity  was 
encountered,  from  which  there  was  a  very  heavy  flow  of  water.  The  cavity  also  con- 
tained loose  and  broken  boulders  of  chert.  The  hole  was  reamed  to  a  diameter  of  two 
inches,  and  casing  inserted,  but  it  was  found  impossible  to  drive  owing  to  the  number 
of  boulders.  The  hole  was,  therefore,  abandoned.  The  rocks  passed  through  were 
greenstone,  diorite  and  chert. 

The  total  cost  of  drilling,  exclusive  of  the  operations  at  Lake  Temagami,  was 
11,741.92,  or  $1.45  per  foot,  the  net  cost  to  the  operators  being  $1,132.25,  or  $0.94  per 
foot,  while  the  gross  cost  of  diamonds  per  foot  was  $0.94. 

Owing  to  ttte  late  season,  drilling  was  abandoned  for  the  time. 


PROVINCIAL  ASSAY  OFFICE 

Mr.  A.  G.  Burrows,  in  charge  of  the  Provincial  Assay  Office,  Belleville,  furnishes 
the  following  report  of  its  operations  in  1904 : 

The  Provincial  Assay  Office  was  established  in  1898,  by  the  Ontario  Government, 
with  a  view  of  aiding  the  mineral  development  of  the  Province.  Since  this  time  It 
has  been  of  much  convenience  to  the  public,  affording  facilities  for  obtaining  reliable 
and  independent  examination  of  materials  at  reasonable  rates. 

The  samples  for  examination  are  chiefly  from  the  newer  portions  of  the  Province, 
where  the  search  for  mineral  wealth  is  more  active  than  in  the  older  parts.  During 
ihjd  past  year  that  portion  of  Ontario  along  the  line  of  the  Temiskaming  and  Northern 
Ontario  railway  has  been  partially  explored,  and  various  ores  of  great  value  have  been 
found.  Besides  the  silver-nickel-cobalt  deposits,  copper  and  iron  ores  have  been  located, 
and  samples  of  these  have  been  examined  at  the  office.  Increased  activity  in  iron 
exploration  in  Rainy  River  district,  has  proved  the  presence  of  valuable  iron  deposits. 
Samples  analyzed  at  the  office  were  very  promising.  Some  of  these  are  high,  in  sulphur, 
but  many  are  of  Bessemer  grade.  As  in  former  years  the  bulk  of  gold  ore  samples 
came  from  western  Ontario,  with  occasional  samples  from  other  parts.  The  copper 
cres  were  chiefly  from  the  region  between  Sault  Ste.  Marie  and  Parry  Sound. 


32  Bureau  of  Mines  No.  5 


Other  materials  examined  were  zinc,  lead,  molybdenum  and  nickel  ores,  limestones 
and  clays,  corundum,  sulpkur  and  arsenic  ores,  besides  some  artifical  products. 

During  the  year  792  samples  were  analyzed  in  whole  or  part,  giving  the  percent- 
ages of  metal,  etc. ;  while  173  specimens  were  reported  on  as  to  commercial  value/, 
being  identified  either  by  hand  examination  or  qualitative  methods.  The  analyticaf 
work  is  checked  off  in  duplicate  to  minimize  the  chance,  of  error  in  issuing  certificates. 

Work  for  Bureau  of  Mines 

The  following  services  have  been  performed  for  the  Bureau  during  the  year: 

(a)  Issuing  reports  on  samples  collected  by  government  geologists  during  their 
summer's  explorations.     The  material  submitted  included: 

(1)  Iron  ores  from  the  iron  ranges  of  Michipicoten  district. 

(2)  Cobalt-silver-nickel  ores  from  the  vicinity  of  Cobalt.  Besides  making  many 
analyses  of  the  various  ores  of  the  district,  special  attention  was  given  to  working 
out  the  chemical  composition  of  many  of  the  accessory  minerals,  which  have  a  scien- 
fific  interest.    These  are  referred  to  in  Prof.  Miller's  reports  on  this  region. 

(3)  Peat  samples  from  northern  Algoma  and  Nipissing.  On  analysis,  these  proved 
to  be  of  fine  quality  and  suitable  for  the  manufacture  of  peat  fuel. 

(b)  Issuing  check  reports  on  pulped  samples  of  iron  ore  raised  and  smelted  in 
Ontario,  on  which  it  was  proposed  to  claim  the  bounty  provided  by  the  Iron  Mining 
Fund. 

(c)  Additional  analyses  of  limestones,  for  report  on  the  limestone  industry  of  the 
Province.  Some  of  the  samples  were  found  to  be  of  great  purity,  so  that  material 
is  at  hand  for  any  of  the  purposes  for  which  quality  is  required,  such  as  sugar  refining, 
paper  manufacture,  cement,  etc. 

Worlc  for  Private  Parties 

The  following  services  have  been  performed  for  the  public,  during  the  year: 

(a)  Issuing  reports,  consisting  of  assays,  analysis,  identifications  and  other  com- 
mercial tests.  While  a  fee  on  a  reduced  scale  is  charged  for  the  work,  it  is  reqiiir*^d 
that  it  be  paid  before  certificates  are  issued. 

(b)  Supplying  information  where  possible  to  owners  of  mineral  lands  and  others, 
who  desire  to  be  placed  in  touch  with  purchasers,  and  also  advising  as  to  value,  uses, 
etc.,  of  their  materials. 

(c)  Making  check  determinations  and  control  assays,  in  case  of  disputes  as  to 
correct  values. 

(d)  Sending  samples  of  ores  and  minerals  to  parties  desiring  to  use  them  far 
comparison  in  prospecting. 

The  varied  nature  of  the  analytical  work  required  of  the  office  during  the  year 
may  be  seen  from  the  following  list  of  determinations. 

Aiiayi.  For  Bureau.    For  PubMo.    Total. 

Gold    (amalgamation)     2  4  6 

Gold    (lire    away) 43  428  471 

Silver 50  143  193 

Platinum 2  14  16 

Cobalt 20  7  27 

Nickel 20  32  52 

Copper 12  62  74 

Manganese 1  7  8 

BiBmnth 2  0  2 

Molybdenum 1  4  5 

Zinc 4  8  12 

Lead 4  10  14 

Tin '....  112 

Arsenic 17  2  19 

Antimony 4  0  4 

Total  .    ..    183  722  905 
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Ketalllo  iron 76  28  104 

Almniiub .* 91  38  129 

aiUoft 96  23  lU 

uiillA .••      ••••••     ■...••  93  17  110 

Maffn€0i» 93  15  108 

F«rrlo   Odlda 79  15  94 

Fttrront  oxide 6  2  8 

flolphiir 136  84  170 

MoikiiTe 78  8  86 

AlkaUes....    62  12  74 

Organic 37  0  37 

PbcMphonuT 40  10  50 

Titaniiun 13  10  23 

Ki«oelluieoiu 197  32 


Total t096  244  t.340 

Total  AMayi 905 

AfiaiyBCB  ••••    •••■    ■•»•    ••••  XfV^v 

"     IdenttfloatioiM 172 

Total  Detcrmiiiatioiii 2,417 

Location 

The  office  is  located  in  the  city  of  Belleville/  on  Victoria  avenue,  and  ia  housed 
in  a  two-storey  brick  building.  The  lower  floor  is  utilised  as  an  office,  with  grinding 
room  in  the  rear,  while  the  upper  floor  is  devoted  to  analytical  purposes.  The  labora* 
toiy  is  equipped  for  making  all  mineral  analyses. 

Metliods 

The  following  methods  are  used: 

Gold  and  silver  (1)  by  fire  assay,  using  gasoline  for  fuel.  Owing  to  the  great 
variety  of  ores  treated,  it  is  found  more  satisfactory  to  roast  all  ores  containing  sul- 
phnr  and  arsenic,  rather  than  attempt  to  eliminate  these  elements  during  fusion. 
Two  furnaces  are  used,  a  large  Hoskins  for  making  a  number  of  assays  at  a  time,  and 
a  smaller  one  for  limited  work.  An  assay  balance,  sensitive  to  one  one-hundredth  of  a 
milligram  is  used  for  weighing  the  beads  and  residues.  (2)  By  amalgamation,  to  test 
the  free  milling  character  of  the  ore. 

Platinum:  By  fire  assay. 

Copper:    By  cyanide  titration,  and  electrolytic  methods. 

Nickel  and  cobalt:  By  electrolytic  method.  For  this  purpose  a  set  of  potash 
cells  (Edison  Primary)  is  used.  The  metals  are  plated  together,  and  afterwards 
separated  by  dissolving,  and  precipitating  cobalt  as  potassic  cobaltic  nitrite. 

Lead:  By  ammonium  molybdate  titration  method. 

Zinc:  By  titration  with  potassium  ferrocyanide. 

Other  determinations  are  made  by  standard  methods. 

All  samples  are  pulped  to  lOO-mesh,  and  those  requiring  finer  reduction  are  ground 
in  an  agate  mortar  to  an  impalpable  powder.  Wet  ores  are  dried  at  100  0.  and  analysis 
reported  at  that  temperature.  In  other  cases  the  analysis  is  reported  at  ordinary 
temperature. 

Notes 

Samples  brought  personally  to  the  office  are  examined  free  of  charge,  except  where 
quantitative  work  is  desired.  Circulars  of  rates,  sample  bags  and  mailing  envelopes 
are  supplied  to  those  desiring  to  send  in  samples. 

One  laboratory  assistant  was  employed  during  the  year.  Mr.  Q.  H.  Hambly  acted 
<Li  assistant  till  first  of  October,  when  he  left  to  accept  a  position  in  the  chemical 
l&boratory  at  Helen  mine,  Michipicoten. 

Fees  amounting  to  $830.30  were  collected  and  remitted  to  the  Bureau  of  Mines. 

3m. 
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MINING  AGENCIES 

3udbury 

Mr.  T.  J.  Ryan,  Crown  Lands  and  Mining  Agent  at  Sudbury^  makes  the  following 
report : 

I  beg  to  submit  a  short  account  of  the  workings  of  the  Mining  Lands  agency  at 
Sudbury  during  the  year  1904. 

The  Mining  agency,  which  is  carried  on  in  conjunction  with  the  Crown  Lands 
agency,  with  29  townships  open  to  prospectors,  was  opened  in  1900.  In  1901,  1902 
and  1903,  there  was  great  activity  in  prospecting  and  taking  up  mining  lands.  During 
some  of  these  years  this  agency  sent  in  applications  for  over  15,000  acres,  and  paid 
in  over  $2,100  in  cash  in  the  year  on  account  of  mining  lands. 

The  year  1904  was  less  active.  This  was  partly  due  to  the  short  and  very  rainy 
pcason,  making  it  almost  impossible  to  use  the  tote  roads  and  trails,  especially  in  low 
lands.  Another  reason  was  the  fact  that  many  of  the  prospectors  were  attracted  to 
the  new  Temiskaming  country,  along  the  Government  line  of  railway,  by  the  discoverv 
of  rich  deposits  of  cobalt,  nickel,  arsenic  and  silver  ores.  All  applications  would 
go  in  from  the  agency  in  that  district,  or  direct  to  the  Department  at  Toronto. 

This  Mining  agency  is  extensively  used  from  all  parts  of  the  district  by  prospectors 
and  others,  both  by  letter  and  personally  by  use  of  the  Land  Roll  open  to  every 
person  free  of  charge.  Mining  maps,  reports,  Mines  Acts,  blank  forms  of  affidavHs 
and  applications,  etc.,  are  all  kept  on  hand  and  furnished  free  or  mailed  to  prospectors 
who  cannot  get  in.  The  map  issued  by  the  Department  of  the  * 'Sudbury  Nick/il 
District"  is  always  in  demand. 

However,  operations  with  the  mining  companies  in  the  district  have  been  active, 
especially  with  The  Huronian  Company,  where  the  work  in  developing  water  power 
on  the  Spanish  river  has  been  of  a  gigantic  nature.  The  North  Star  mine  also  changed 
hands  to  the  Mond  Nickel  Company,  and  is  being  actively  developed,  with  entirely 
gratifying  results. 

The  year  1905  will  see  a  great  revolution  in  mining  here,  when  the  water  power 
companies  commence  to  generate  electricity. 

The  summer  mining  schools  or  classes  conducted  here  each  year  give  saCisfaction 
and  are  a  great  benefit  to  prospectors  and  others.  The  Provincial  Assay  Office  has 
leen  of  splendid  service  to  prospectors  and  those  who  want  to  obtain  reliable  reports 
on  their  finds. 

Rat  Portag^e 

Mr.  N.  Seegmiller,  Mining  Agent  at  Rat  Portage,  reports  as  follows: 

I  beg  leave  to  submit  the  following  report  covering  the  work  of  this  office  with 
legard  to  mining  lands  for  the  year  1904. 

A  great  many  inquiries  were  received  for  information  about  the  mining  lands  and 
minerals  of  this  district,  all  of  which  received  careful  attention.  Maps  and  reports 
of  the  Bureau  of  Mines  were  furnished  upon  request. 

Very  few  new  locations  were  taken  up  during  the  year  and  but  few  properties  were 
worked.  The  Eagle  Lake  district  was  fairly  active,  most  of  the  exploring  and  develop- 
ment work  being  done  there.  In  the  Lake  of  the  Woods  district  the  Sultana,  Black 
]  a;^le.  Golden  Horn  and  Olympia  mines  did  considerable  work  and  were  visited  by 
American  and  foreign  capitalists. 

The  receipts  of  this  office  were  derived  chiefly  from  rentals  and  the  sale  of  leased 
lands. 

Enquiries  were  received  about  the  country  lying  north  of  the  Canadian  Pacific 
Railway  along  the  proposed  route  of  the  new  transcontinental  line,  but  as  no  authentic 
maps  of  this  territory  are  available  and  but  little  known  of  its  mineral  resources,  not 
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much  infonnation  could  be  giTen.     This  part  of  the  ProTince  no  doubt  will  receive 
a  great  deal  of  attention  during  the  coming  summer. 

Michipicoten  Mining^  Division 

Mr.  D.  G.  Boyd  reports  as  follows: 

The  year  1904  was  the  quietest,  both  as  regards  the  staking  of  claims  and  develop- 
ment of  prospects^  in  the  history  of  the  district.  Owing  to  the  continued  dulness,  the 
Iccal  office  was  closed  at  the  end  of  July,  and  the  business  was  thenceforward  carried 
on  from  Toronto. 

The  total  number  of  licenses  issued  during  the  year  was  89^  and  the  number  of 
claims  registered  70,  while  the  total  amount  of  fees  received  was  $1,504. 

Little  was  done  in  the  way  of  actual  mining  except  at  the  Helen  iron  mine,  which 
resumed  operations  in  July,  and  continued  steadily  at  work  for  the  remainder  of  the 
year. 

Appended  is  a  list  of  licensees,  giving  place  of  residence,  number  of  license  and 
number  of  claims  (if  any)  registered  during  the  year.  Where  not  otherwise  indicated, 
the  licensees  are  residents  of  Ontario. 


License. 


Abbott,  S.  G 

AnwATong,  T.  H. 


Barr,  W.  C 

Barton.  S 

Brtfbe.  W.  D 

Bt^.  T.  J 

Bkokinton.  A.  B. 

Bmwn,  E 

Brown,  Marie 

Brnndsge,  J.  M... 


Carieton,  C.  C. 

<'«!T,  J... 

iTiaprelle.  B  . . . 
ChUholm.  D.  H 
Connors,  J 


r>aTli,L.  H 

Davfon.  P.  U.  B. 
bk]i^m,J.  L.... 

iJTM^hiie.  T 

Ivion-.  W.  E 

I*>5le.  J.  P 

Dycie.J.  G 

I>>cie.  M 


EldridKe.  R  C. 
Ererirti.  W.  C. 


fridoo,  A. 
<i<'<l<»n.  J. . 
<>*3<in.  P , 

*'n^U.  A.. 


Gi-^-tz  G.    ... 

f'j*ittz,J 

*^i*-etz.  M 

Of*U,  R 

travel,  a 

On.TCT.  M.  B 


H«=^fii.  c.  W , 

H.*lpwi  J.  v.... 
Holbrook.  H.  B.. 
Hant,J 


Irving,  J.  E. 


Johnnon.  J.  B. 


Renoedj',  T.  J 

Kiiehi Uftmini  Gold  Ung.  Co..  Limited. 


Residence. 


S.  8.  Marie,  Mich.  . 
Michipicoten  River. 


S.  8.  Marie 

Michipicoten  River. 

Titusvllle,  Pa 

White  River 

S.  S.  Marie 


it 


S.S.Marie,  Mich.... 
Michipicoten  River. 

Onaway,  Mich 

S.  S.  Marie 

S.  S.  Marie,  Mich... 


S.  S.  Marie. 


Michipicoten  River. 

S.  S.  Marie 

S.  S.  Marie,  Mich... 

Wawa 

Michipicoten  River. 


S.S.Marie,  Mich, 
S.S.Marie 


Missnnabie 

It 

ti 
S.  S.  Marie,  Micli! 


II 

It 


It 
<i 


Wawa . .     . 
S.  S.  Marie. 


S.  S,  Marie,  Mich... 

S.  S.  Marie 

Michipicoten  River 


S.  S.  Marie. 


Michipicoten  River, . 
S.  S.  Marie 


S.  S.  Marie. 


Xo.  of  License 


1419 
1458 

1491 
1478 
1464 
1465 
1431 
1448 
1462 
1441 

14.'v4 
1480 
1417 
1488 
1476 

1493 
1494 
1471 
1487 
14^3 
1418 
1423 
1416 

1481 
1442 

1452 
14.^ 
1434 
1438 
1445 
1440 
1446 
1439 
1470 
1469 

1455 
1482 
1449 
1503 

1492 

1473 
1485 

14M 
1415 


No.  of  Claims. 


1581 

1008 
1582 
1577 


1572 
1591 
1562 

1620 


1599  1608 
1585 

1617,  1618.  1619 
1601 

1565,  1566 
1596,  1604 

1558 
1557 
1556.  1569,  1578 


1583 
1586 
1584 

1587 
1590 


1621 

1595,  1605 
1570 
1574 

KOO,  1606 


1609 
1597,  1602 
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License. 


Residence. 


Legge,  C.  H.... 

Legge,  J 

Lemieux,  M.  G 
Letellier,  J.  T.. 


Martin,  P.  J.  S.... 

May,  E 

Michael.  G.  F 

Miller.  E.  H 

Miller,  G.L 

Miller,  J.  M 

Miller,  R.J 

Murray,  T.  H 

McDonald,  M.  F.. 

McDougall,  L 

McDougall,  W.  H. 
McPhaD,  D.  P.... 


8.  8.  Marie 

Michipicoten  River 

S.S.Marie 

St  Thomas 


Newton,  E.  L. 
Newton,  H.  L. 


Orchard.  F 


Parks.  G.  F 

Plummer,  H.  L 

Pononish,  A 

Pratt.  W 

Premier  Gold  Mining  Co. 


Reed,  G.., 
Reed,  S.., 
Riberg,  J, 


Bayles,  C.  N. 
Shafer,  F.  . 
StoUe.  H.  H. 


Touchette.  J . . . . 
Towere  H.  H... 
Towers,  T.  A.  P. 

Travis,  R.  L 

Trotter,  A 

Trotter,  T.W... 


Walker.  G.H.. 

Warren,  8 

Webster,  W.... 
Wilde  J.  A.... 
Willmott.  A.  B. 

Wright,  K 

Wynn,  J.  S 


It 
II 


8.  8.  Marie 

S.  S.  Marie,  Mich. 
White  River 


8.8.  Marie 

8.  8.  Marie.  Mich. 


8  8.  Marie. 


Marysville.  Cal 

8.  S.  Marie 

White  River 

Michipicoten  River. 
St.  Thomas 


Michipicoten  River 
t<  (I 

8.8.  Marie,  Mich... 

8.  8.  Marie,  Mich... 
.1  II 

Tripoli,  Wis. V. 


Missanabie . 

8.8.  Marie.. 
II 


Michipicoten  River. 
S.  8.  Marie 


Wawa 

S.  8.  Marie 

S.  S.  Marie,  Mich. 
8.  8.  Marie 


II 
II 


No.  of  License. 


No.  of  Claims. 


1506 


1605 

1469 

1575 

1429 

1497 

1608 

1437 

14S6 

1428 

1427 

1426 

1425 

1496 

1594 

1420 

1502 

1451 

1498 

1475 

1589 

1474 

1588 

1483 

1561 

1467 

1468 

1450 

1472 

1580 

1607 

1500 

1569 

1501 

1568 

1463 

1576 

1430 

1622 

1435 

1479 

1579 

1421 

1495 

1592 

1447 

1571 

1444 

1567 

1482 

1568 

1424 

1564 

1466 

1486 

1610,  1614 

1456 

1628 

1483 

1596,  1607 

1490 

1615, 1616 

1499 

1489 

1611,  1612,  1613 
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SUMMER  MINING  CLASSES 

BY  W.  L.  GOODWIN 

itinerary 

Preparations  were  begun  on  April  29th.  Although  large  quantities  of  minerals 
haye  been  collected  for  the  purpose,  it  was  still  found  necessary  to  purchase  a  few  to 
fill  out  gaps  in  the  collections.  Instead  of  carrying  the  whole  outfit  of  minerals  from 
place  to  place,  a  box  was  made  up  for  each  place,  and  sent  by  express  from  Kingston 
about  a  week  before  the  date  of  beginning  the  class.  In  this  way  the  luggage  waH 
reduced,  and  much  labor  was  saved  in  packing  and  unpacking.  It  also  made  the 
luggage  more  manageable  in  cases  where  portaging  was  necessary. 

The  writer  left  Kingston  May  2nd,  accompanied  by  Herbert  Van  Winckel,   a  ad 
camped  that  night  at  the  pyrite  mine  of  the  Madoc  Mining  Company,  near  Bannock- 
burn.     The  journey  was  made  via  Grand  Trunk  railway  to  Trenton,   and  thence  by 
Central   Ontario    railway  to    Bannockburn,    from    which    place   a  drive   of  two    miles 
brought  us  to  the  mine.     The  class  was  opened  on  Tuesday,  May  8rd,  in  the  "dry'* 
fitted  up  by  the  company  for  the  purpose.     It  was  closed  on  Saturday,  May  7th.     On 
Monday,  May  9th,  I  left  for  Parham  Station  via  Kingston,  where  a  few  hours  were 
fpent  in  completing  preparations  for   the  summer's  work.      I   left   Kingston  by   tka 
Kingston  and   Pembroke  railway  on  Tuesday,  May  10th,   and   arrived  at  Long   Lake 
sine  mine  (Jas.  Richardson  &  Sons)  on  the  same  evening.     The  class  was  opened  at 
6  p.  m.  on  Wednesday,  May  11th,  in  the  dining  room.     On  Friday,  May  Idfh,  I  was 
joined  by  Mr.  J.  Watson  Bain,  of  the  School  of  Practical  Science,  Toronto,  who  toolE 
part  in  the  work  of  the  classes  from  that  time  forward.     The  class  at  Long  Lake  was 
closed  on  Tuesday,  May  17th.     On  Wednesday,  May  18th,  we  proceeded  to  Eganville 
Tia  Renfrew  and  Canada  Atlantic  railway.     Arriving  there  on  Thursday,  we  were  met 
ly  Mr.  D.  J.  McCuan,  manager  of  the  Radnor  iron  mine.     He  drove  us  out  to  the 
mine  about  eight  miles  southeast  of  Eganville.     The  class  was  opened  at  6.30  on  thA 
fcame  day,  and  closed  on  Wednesday,  May  25th.    Returning  to  Eganville  we  continued 
("he  journey  by  the  0.  A.  R.  to  Barry's  Bay,  thence  by  steamer  Hudson  to  Combermero, 
whence  the  steamer  of  the  Canada  Corundum  Company  carried  us  to  Craigmont.     Thd 
class  was  opened  there  at  6.45  p.  m.  on  Friday,  May  27th,  and  closed  on  Thursday, 
June  2nd.    On  Friday,  June  3rd,  the  company's  boat  Buby  carried  us  to  Barry's  Bav. 
Here  we  took  train  for  Mattawa  via  Renfrew,    and  arrived  on  Saturday,  June  4th. 
There  the  Ottawa  branch  of  the  C.  P.  R.  was  followed  up  to  Temiskaming,  whence  the 
steamer  Meteor  took  us  to  Haileybury.     The  class  was  opened  there  on  Monday,  June 
6th.    On  Tuesday   Mr.  Bain  opened  a  class  at  New  Liskeard,  foiir  miles  north,  where 
be  carried  on  the  work  for  four  days.    The  class  at  Haileybury  was  closed  on  Saturday, 
June  11th.     Monday,  June  13th,  was  spent   in  collecting  niccolite  and  smaltite  five 
miles  south  of  Haileybury.     We  left  by  steamer  Meteor  on  Tuesday,  June  14th,  just 
in  time  to  escape  the  smallpox  quarantine.     We  arrived  at  Sudbury  on  Wednesday, 
June  15th,  and  drove  on  the  same  day  to  the  Creighton  mine,  twelve  miles,  stopping 
*t  Copper  Cliff  to  pick  up  the  box  of  mineral  specimens  which  had  been  expressed  on 
from  Kingston.     At  Copper  Cliff  we  met  the  president,  Mr.  A.  P.  Turner,  who  made 
srrangements  for  the  class  at  the  Creighton,  and  then  showed  us  over  the  new  works 
Pow  approaching  completion.     Opened  the  class  at  7  p.  m.  on  the  same  evening,  and 
dosed  it  on  Tuesday,  June  21st.    The  next  morning,  we  drove  to  Copper  Cliff  statioi, 
and  took  train  for  Massey  station,   where  we  engaged   Mr.  Campbell,   liveryman,  to 
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drive  us  to  the  mine,  five  miles.     Captain  Sommers  was  in  charge  in  the  absence  ox 
Messrs.  Errington  and  Barclay.     The  class  was  opened  on  Thursday,  June  2drd,  and 
closed  on  Tuesday,  June  28th.    On  Wednesday  we  proceeded  to  Sault  Ste.  Marie,  hut 
found  that  the  Algoma  Central  train  did  not  leave  for  Superior  mine  until  Friday 
morning.     We  were  therefore  obliged  to  spend  Thursday  at   the   Sault.     On  Friday, 
July  1st,  the  journey    was  resumed.     At  Superior  Station.  40  miles  from  the  Sault, 
we  found  the  mine  wagon  waiting  for  us  as  arranged  by  the  manager,  Mr.   Frank 
Perry.    The  mine  is  four  miles  from  the  station,  and  the  road  being  rough,  the  journey 
was  very  slow.      Capt.   Derry  made  us   welcome,    and  the  class   was  begun  fhe  same 
evening.    The  work  was  completed  on  Friday  morning,  July  8th,  and  the  mine  wagon 
took  the  luggage  to  the  station  in  the  afternoon.     W^alking  out,  we  caught  the  trai^i 
and  arrived  at  Sault  Ste.  Marie  in  the  evening.     W^e  proceeded  by  C.  P.  R.  steamer 
Manitoba  to  Port  Arthur,  arriving  there  on  Monday,  July  11th.     Mr.  T.  R.  Jones, 
manager  of  A  L  282,  now  called  the  Sunbeam,  arranged  for  our  transportation,  and 
we  took  the  Canadian    Northern  express  to   Atikokan   station,   142  miles  from    Port 
Arthur.     Having   slept   there,  we  took  the   local    returning   east  on   the  morning  of 
July  12th,  and  reached  the  Hospital,  only  to  find  that  the  packers  had  left.    However^ 
under  the  energetic  guidance  of  Pete  Dugal,  we  hurried  after  them,  and  found  them 
en  the  long  portage  between  lakes  Sabawe  and  Asinawe.     They  (Marcotte  and  Lepine) 
returned  with  us  to  the  Hospital,  and  took  charge  of  the  luggage.    The  distance  to  tho 
mine  is  thirteen  miles  by  canoe,  with  five  portages,  most  of  them  very  short.  The  mine 
was  reached  too  late  to  start  the  class  that  evening.     On  Wednesday,  July  13th,  work 
was   begun,  and  continued  until  Wednesday,  July  20th.     On  Wednesday,  July  20th, 
we  left  the  Sunbeam  by  canoe  and  reached  Hematite  Hospital  at  noon.     Took  the  local 
train  to  Atikokan,  slept  there,  and  caught  the  express  for  Port  Arthur  next  morning 
We  left  Port  Arthur  that  evening  by  the  C.  P.  R.,  but,  as  the  train  did  not  stop  ac 
Wabigoon,  we  were  obliged  to  spend  the  night  at  Ignace,  and  go  on  by  the  local  next 
morning.     On  arriving  at  Wabigoon  three  hours  late,  we  were  delighted  to  find  the 
Galatea  still  waiting  for  us.     A  telegram  from  Ignace  had  this  happy  result.     Leavinj^ 
Wabigoon  at  2.30  p.  m.,  we  reached  Beaudro's  Landing  al  6.30,  and  after  tea  took 
stage  over  the  Government  road  (still  in  very  bad  condition)  to  Gold  Rock.     Arrivia,? 
there  late  at  night  passengers  found  it  hard  to  get  a  place  to  sleep.  But  ''a  friend  ici 
need,'*    Mr.    Harry  Rhodes,   gave  us  his   bed   over   the  Wabigoon   Trading   Company's 
store,  and  we  found  this  very  much  more  comfortable  than  the  floor  of  the  station  at 
Ignace.     Next  day  (Friday,  July  22nd)  the  class  was  opened  at  the  camp  (H  P  371) 
of  the  Twentieth  Century  Company,  about  i  mile  east  of  Gold  Rock.     The  class  was 
closed  on   Thursday,   July   28th.     The  return   journey  was  then  made.     I    arrived    ac 
Kingston  on  Monday,  August  1st. 

Eleven  places  were  visited  during  the  summer,  and  the  classes  in  all  of  these  were 
unusually  well  attended.  The  total  number  in  attendance  was  618.  The  number  of 
specimens  distributed  was  about  16,000.  As  on  former  occasions  many  mineral  speci- 
niens  were  identified  for  members  of  the  classes.  The  conditions  of  life  are  improving 
in  the  mining  camps.  This  is  very  noticeable  in  the  food,  the  efforts  to  have  gooi 
clean  sleeping  quarters,  and  the  more  general  presence  of  reading  matter.  Managers 
in  most  cases  offer  every  inducement  to  married  men  to  bring  in  their  families.  Comfort- 
able houses  are  often  built  for  them  by  the  company,  or  in  some  cases  the  company 
supplies  the  logs  for  houses  which  the  men  build  in  their  spare  hours. 

A  feature  of  the  work  during  the  summer  of  1904  was  the  lectures  on  geological, 
mining  and  kindred  subjects,  illustrated  by  lantern  slides.  The  lantern  used  was  a 
pojtable  acetylene  generator  and  lantern  manufactured  by  D.  T.  Thompson  and  Com- 
pany of  Boston.  It  was  found  possible  to  take  it  with  us  to  the  most  out  of  the  way 
places.  The  lectures  were  uniformly  well  attended,  and  were  always  listened  to  with 
the  greatest  attention.    A  larger  collection  of  slides  should  be  provided  for  this  worrc. 
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BANNOCKBURN  PYRITE  MINE 

This  mine  is  situated  about  two  miles  south  of  the  village  of  Bannockburn.  There 
were  thirty-five  on  the  pay  roll,  and  of  these  thirty-three  attended  the  class,  with  ^n 
average  attendance  of  twenty-five.  The  acetylene  lantern,  purchased  for  these  classes, 
was  first  brought  into  use  here  to  illustrate  a  number  of  lectures  given  at  the  clo.io 
of  each  days' s  study  of  the  mineral  specimens.  It  answered  the  purpose  admirably, 
&nd  four  lectures  were  given  on  geological  and  mining  subjects.  The  class  was  heM 
outdoors  at  6  p.  m.,  when  both  shifts  were  at  the  mine.  This  was  found  to  be  a  very 
convenient  arrangement  for  this  place,  as  the  men  boarded  in  many  cases  at  farm 
houses  some  distance  away  and  preferred  to  have  Che  class  before  going  'Home  to  tea. 
The  attendance  was  remarkably  good,  and  the  intelligent  questions  asked  showed  that 
the  men  were  appreciative.     A  quantity  of  pyrite  was  collected  for  future  use. 

On  May  5th  I  drove  to  the  lead  mine  of  the  Ontario  Mining  and  Smelting  Com- 
pany, about  two  miles  north  of  Bannockburn.  The  manager,  Mr.  H.  £.  Gamm,  kindly 
allowed  me  to  box  up  a  large  quantity  of  the  beautiful  galena  for  use  in  the  summer 
classes.  Here  also  a  little  marcasite  was  collected,  and  a  number  of  specimens  of 
galena  covered  with  anglesite.  The  vein  is  narrow  but  of  solid  galena,  with  beautiful 
cleavage.  It  was  worked  by  another  company  for  several  years,  and  the  dump  is  now 
I'eing  profitably  jigged.  There  is  a  good  crushing  and  concentrating  plant,  and  a 
reverberatory  smelter.     A  blast  furnace  is  being  built. 

On  May  6th  I  drove  to  Eldorado  and  collected  hematite,  specular  ore  and  quartz 
geodes  coated  with  hematite  crystals.     On   May   7th  I  walked  to  Shaw's  farm   about 

a  mile  west  to  see  a  copper  pyrite  prospect,  which  has  been  opened  up   for  several 
years. 

OLDEN  ZINC  MINE 

Here  much  trouble  had  been  experienced  from  water  which  came  in  through  a 
large  water  course.  This  had  been  partially  cemented  up,  and  the  foreman,  Mr.  T. 
Flynn,  was  confident  that  the  stream,  which  flowed  only  in  wet  weather,  could  be 
completely  checked  by  careful  cementing.  The  shaft  had  been  sunk  to  160  feet  when 
it  was  flooded  out.  In  the  meantime  good  ore  was  being  raised  farther  east  on  the  vein. 
The  seconds  accumulated  since  mining  began  were  being  hand- jigged,  and  a  clean 
product  obtained.  There  were  fourteen  men  on  the  pay-roll  when  the  class  was  held. 
Here  also  the  hour  was  made  6  p.  m.,  and  found  to  be  very  satisfactory.  The  class 
was  held  out  doors,  and  the  lectures  in  the  sleeping  camp.  Both  were  attended  by  a 
number  of  people  from  the  farms  in  the  vicinity.  A  special  lecture  was  given  one 
erening  for  the  farmers  and  their  families.  The  total  attendance  at  the  class  was 
thirty-three,  with  an  average  attendance  of  twenty-five.  Sixty-five  attended  the 
lectures,  which  were  illustrated  by  about  300  lantern  slides. 

RADNOR  IRON  MINE 

The  manager,  Mr.  D.  J.  McCuan,  met  us  at  Eganville  and  kindly  provided  trans- 
portation to  the  mine,  about  eight  miles  in  a  southeasterly  direction.  The  companv 
was  completing  a  good  wagon  road  from  the  mine  out  to  Caldwell  on  the  Canad.i 
Atlantic  railway.  The  miners  at  the  Radnor  are  mostly  drawn  from  the  surrounding 
fanne,  but  a  few  familiar  faces  were  noticed  of  old  Lake  of  the  Woods  men.  There 
were  thirty-three  men  employed,  and  they  attended  the  class  and  lectures  almost  tu 
A  man.  On  May  24th  a  number  of  people  drove  to  the  mine  from  Eganville,  Caldwell 
and  other  places  in  the  neighborhood.  Mr.  T.  Davis,  of  Eganville,  brought  a  large 
number  of  specimens  for  identification,  including  molybdenite,  graphite,  cornndnm, 
feldspar,  calcite,  hornblende  and  sphene.  A  special  lecture  on  crystals  and  crystalliza- 
t'on  was  given  to  these  visitors   at  4.45  p.  m.   Twenty-five  were  present.     The  tot?il 
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attendance  at  the  class  was  forty,  and  the  average  attendance  twenty-eight.  Thie 
attendance  at  the  lectures  was  about  the  same.  Our  stay  at  the  Radnor  was  made 
particularly  comfortable  by  the  kindness  of  the  manager  and  the  chemist,  Mr.  C.  M. 
Campbell,  B.  Sc. 

CRAIQMONT 

Here  we  were  received  cordially  by  the  manager,  Mr.  D.  Q.  Kerr,  who  had  our 
boxes  transferred,  and  made  us  his  guests  during  our  stay  in  the  corundum  region. 
There  were  about  150  men  on  the  pay-roll,  but  most  of  them  spoke  little  or  no  English, 
and  many  of  the  English-speaking  miners  lived  at  some  distance  from  the  mines. 
These  difficulties  made  it  impossible  to  organize  a  large  class.  The  meetings  were  held 
in  one  of  the  large  dining  rooms  (Dennison's)  near  the  large  new  mill  which  had  just 
been  completed.  The  total  attendance  was  about  sixty,  and  the  average  attendance 
twenty-four.  Many  men  who  could  not  attend  the  class  got  complete  named  sets  of 
specimens  with  such  explanations  as  could  be  given  in  a  short  time.  One  man  (Quod^ 
came  from  Quodville,  fifteen  miles  away  to  consult  us  about  specimens  of  pyrrhotite 
and  graphite.     He  had  seen  the  notice  of  the  classes  in  the  newspapers. 

HAILEYBURY 

The  discovery  of  nickel,  silver  and  cobalt  ores  five  m^les  to  the  south  of  this  town, 
on  the  line  of  the  Temiskaming  and  Northern  Ontario  railway,  had  stimulated  interest 
iu  minerals,  and  the  opportunity  to  study  them  practically  and  systematically  was 
particularly  welcome.  A  few  leading  citizens  engaged  the  Orange  Hall  as  the  place 
of  meeting.  The  population  of  Haileybury  is  about  600,  but  there  is  a  large  floating 
population  of  lumbermen  and  railway  men.  Prospecting  was  going  on  vigorously 
around  the  new  discoveries,  but  the  difficulties  encountered  were  serious,  owing  to 
The  heavy  blanket  of  moss  and  gravel.  Several  of  the  prospectors  walked  every  day 
distances  of  five  or  six  miles  to  attend  the  class  and  lectures.  There  was  a  total 
attendance  of  about  eighty-five,  and  an  average  attendance  of  thirty-eight.  Many  seta 
of  minerals  were  given  to  men  who  could  not  attend  the  class.  Prospectors  showed 
specimens  of  gali^na,  copper  pyrite,  and  magnetite  found  in  the  neighborhood.  Coppor 
pyrite  has  been  discovered  on  Fernholm's  farm  about  two  miles  south.  On  June  8th 
I  walked  to  Cobalt  station  (the  name  proposed  by  Prof.  W.  G.  Miller  for  the  new 
mining  camp)  in  the  company  of  Mr.  Earle  (of  New  York),  buyer  of  ores,  the  Russels, 
engineers,  Galbraith,  division  engineer,  A.  Ferland,  proprietor  of  the  Matabanick  hotel 
and  part  owner  of  the  smaltite  vein,  S.  Ferland,  prospector,  and  Hebert,  discoverer  o*^ 
the  native  silver  vein  (No.  3).  An  incident  of  this  trip  is  worth  recording  as  illus- 
trating one  of  the  dangers  of  a  prospector's  life.  As  some  of  the  party  were  walking 
towards  the  railway  construction  camp  they  noticed  a  falling  tree  crash  down  across 
the  middle  of  a  small  tent.  On  examination  S.  Ferland  was  found  inside,  but  unhurt ! 
He  had  moved  to  one  end  of  the  tent  just  as  the  tree  fell.  On  June  11th  Professor 
Sharp  (late  of  Morrin  College)  drove  over  from  his  farm  near  New  Liskeard  and  took 
roe  back,  a  pleasant  drive  through  the  woods.  There  is  a  small  outcrop  of  magnetite 
end  hematite  near  Professor  Sharp's  house.  June  13th  was  devojed  to  collecting 
specimens  of  niccolite,  smaltite,  and  native  silver,  in  connection  with  which  mention 
should  be  made  of  the  generosity  of  Messrs.  Ferland,  Timmins,  Le  Heup,  Chambers 
and  Darragh,  who  gave  us  a  free  hand  among  their  valuable  properties.  We  enjoyed 
the  hospitality  of  Professor  Miller's  camp  and  the  company  for  one  evening  of  a  doeen 
prospectors. 

NEW  LISKEARD 

On  Monday,  June  6th,  Mr.  C.  C.  Farr  took  us  from  Haileybury  to  New  Liskeard 
'n  his  gasoline  launch,  thus  avoiding  a  journey  over  a  road  almost  impassable  after  the 
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long  rains  which  had  preTsiled.  There  we  met  Mr.  John  Armstrong,  and  arranged 
for  a  class  to  be  held  in  the  Orange  Hall,  which  was  engaged  for  the  purpose  by  the 
council.  Professor  Sharp,  Rev.  Mr.  Pitts,  and  Mr.  McCamus  gave  assistance  which 
was  much  appreciated.  The  next  day  Mr.  Bain,  taking  the  lantern  and  the  necessary 
mineral  specimens,  drove  to  New  Liskeard  and  opened  the  class.  The  attendance  was 
(trge  and  enthusiastic  at  both  class  and  lectures.  At  the  close  of  the  work  there,  a 
Dunber  suggested  that  a  more  extended  course  should  be  given  next  year.  The  total 
attendance  was  about  eighty,  and  the  average  fifty-one.  Thanks  are  due  the  authorities 
cf  the  Presbyterian  diurch  for  the  use  of  their  building  one  evening  when  the  Orange 
Hall  was  not  available. 

CREIOHTON  MINE 

Here  we  were  the  guests  of  the  manager,  Mr.  Qeorge  Sprecher.  The  class  was 
held  in  a  new  log  house,  which  proved  comfortable  for  the  purpose.  There  were  about 
two  hundred  men  on  the  pay  roll,  but  only  about  forty  of  these  were  English-speaking. 
There  was  a  school  attended  by  about  thirty  children.  A  resident  physician.  Dr. 
McGonigle,  had  been  added  to  the  staff.  A  considerable  village  had  grown  up,  many 
of  the  men  having  brought  in  their  families.  There  were  two  general  stores,  and  the 
daily  train  to  Sudbury  affords  easy  communication  with  the  outside  world.  Altogether, 
the  Creighton  is  being  made  a  first-rate  permanent  mining  camp.  The  total  attendance 
Vi8  about  forty,  and  the  average  attendance  twenty. 

MASSEY  COPPER  MINE 

The  class  was  held  in  the  old  log  office,  and  was  attended  much  better  than  last 
summer.  The  men  were  seated  on  rough  seats  improvised  on  the  verandah  while 
reoeiying  instruction  on  mineraLs.  When  this  was  completed,  the  class  moved  into 
the  darkened  office  for  the  lantern  lectures.  There  were  twenty-four  men  employed 
it  the  time  of  our  visit.  The  total  attendance  was  about  thirty,  including  some  men 
from  the  Hermina  mine  about  two  miles  west,  and  a  few  farmers  not  working  at  the 
Mtssey  mine.  The  average  attendance  was  fifteen.  Everything  possible  was  done 
by  manager  Joseph  Errington  and  superintendent  R.  C.  Barclay  to  assist  us  in  making 
the  class  a  success. 

THE  SUPERIOR  MINE 

Having  met  Mr.  Frank  Perry,  the  manager,  at  Sault  Ste.  Marie,  arrangements 
were  made  to  proceed  to  Superior  station,  where  the  company's  pack  wagon  met  us 
and  took  the  luggage  to  the  mine.  Captain  Philip  Derry  welcomed  us  and  made  us 
comfortable  during  our  stay  at  the  Superior.  The  class  was  held  out  of  doors  and  the 
lectures  in  the  sleeping  camp.  There  were  eighteen  men  employed.  All  attended 
1  ho  were  not  at  work  at  the  time  of  the  class.  Mr.  J.  L.  Naylor  came  from  Searchmoat 
to  see  the  mineral  specimens.  He  got  a  named  set  and  the  mineral  indicator.  Several 
of  the  mine  employees  whose  occupations  prevented  their  attending  the  class  were 
KiTen  sets,  with  such  information  as  could  be  mastered  in  the  time  at  their  disposal. 
Many  of  the  men  are  experienced  prospectors  and  most  are  good  woodsmen.  In  this 
CAinp  the  interest  in  both  mineral  lessons  and  lectures  was  unusually  marked.  The 
legion  abounds  in  small  lakes,  in  many  of  which  speckled  trout  can  be  caught.  Th-3 
woods  are  mostly  hardwood,  and  very  open  and  park-like,  making  walking  unusually 
®uj.    The  total  attendance  was  nineteen,  and  the  average  attendance  fifteen. 

3UNBEAM  MINE  (A  L  282) 

Here  we  found  Mr.  Copeland,  the  engineer,  in  charge,  in  the  absence  of  Mr.  W 
Jones,  mine  superintendent.    We  were  hospitably  entertained  during  our  visit  at  the 
mine.   The  class  was  held  out  of  doors  and  the  lectures  in  the  sleeping  camp.    A  10-stamp 
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mine.  The  class  was  held  out  of  doors  and  the  lectures  in  the  sleeping  camp.  A  10-«tamp 
mill  had  just  been  completed  and  the  stamps  had  begun  to  drop  on  the  day  of  our 
arrival.  The  mill,  built  near  the  bank  of  the  Seine  river,  is  connected  with  the  mine, 
A  distance  of  3,200  feet,  by  a  horse  tram,  by  which  the  ore  is  conveyed.  As  the  vein 
dips  at  50°  and  the  shaft  is  vertical  for  the  first  68  feet,  a  raise  was  being  made  along 
the  vein  to  the  surface  so  as  to  give  a  straight  shaft  on  the  incline.  This  was  nearly 
completed.  The  shaft  was  down  400  feet.  There  were  thirty  men  on  the  pay  roll, 
of  whom  twelve  were  non-English.  Most  of  those  of  foreign  birth  attended  both  class 
and  lectures.  They  included  Finns,  Swedes  and  Italians.  Some  of  those  of  foreign 
nationality  spoke  English  very  well ;  others  very  imperfectly.  All  attended  the  class. 
The  total  attendance  was  thirty-one,  and  the  average  attendance  twenty-three. 

The  difficulties  of  transportation  are  very  marked  in  the  case  of  this  mine,  making; 
the  cost  of  getting  in  supplies  almost  prohibitive. 

LAURENTIAN  MINE 

This  is  a  new  prospect,  being  developed  by  the  Twentieth  Century  Company.  It 
is  about  half  a  miie  east  of  Gold  Rock  on  H  P  371.  Work  was  begun  in  November 
1903  on  a  vein  of  well  mineralized  quartz  and  schist,  striking  about  northeast  and 
dipping  at  about  75^.  The  vein  has  been  traced  eastward  to  298  and  westward  to  the 
Big  Master.  At  the  time  of  our  visit  the  shaft  was  down  125  feet  and  at  the  first 
level  (80  feet)  aoout  50  feet  of  drifting  had  been  done.  Jt%.  crosscut  had  been  made  to 
a  second  vein  about  20  feet  to  the  eastward.  Several  other  veins  have  been  locate! 
on  the  property,  including  one  which  is  claimed  to  be  an  extension  of  the  Jubilee  vein. 
The  buildings  included  a  temporary  hoist  house,  a  large  and  comfortable  sleeping  camp, 
a  good  dining  camp,  and  three  dwelling  houses  for  the  staff;  also  office,  stable,  store 
house,  and  power  house.  In  February  the  stamp  mill  and  other  buildings  at  th^ 
Twentieth  Century  mine  were  dismantled  and  brought  to  the  new  location.  Wotk 
is  now  being  pushed  on  the  foundation  for  the  stamp  mill  and  concentrating  plan'^^. 
The  concentrates  may  be  treated  by  cyaniding.  Some  very  rich  masses  of  ore  have 
keen  taken  out. 

About  two  miles  northeast,  near  the  end  of  Mud  lake,  is  the  Volcanic  Reef  mine 
(S  40),  near  the  Little  Master,  and  owned  by  the  Twentieth  Century  Company,  ft 
it)  a  small  quartz  vein,  with  iron  pyrites  a'nd  shows  of  gold.  A  shaft  has  been  put  down 
100  feet,  and  camp  buildings  were  under  construction.     Thirteen  men  were  employed. 

The  class  was  held  at  the  Laurentian,  but  several  of  the  men  walked  over  from  th<< 
Volcanic  Reef.  As  in  the  case  of  most  of  the  mines  visited  this  summer,  the  class  was 
carried  on  comfortably  out  of  doors.  The  lectures  were  given  in  the  new  sleeping  camp. 
The  total  number  in  attendance  was  forty,  and  the  average  attendance  twenty-two. 

Both  properties  of  the  Twentieth  Century  Company  were  being  developed  under 
the  management  of  Mr.  Dryden  Smith. 
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BV  W.  e.  n.  CARTER 

In  the  miuiag  of  gold,  for  which  the  western  portioa  of  th«  FroTince  hM  been 
(biefl;  noted,  results  have  been  somewhat  diBappoiuting.  The  nviinber  of  properties 
•orking  has  not  greatly  decreased,  but  the  energy  expended  thereon  has.  The  reasons 
ninst  apparent  for  this  etate  of  affairs  have  been  bo  frequently  touched  on  in  tbeiis 
reportB  that  they  need  not  be  again  gone  into.     Suffice  it  to  say,  tbat  if  capital  were 
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coucentrated  in  a  few  good  prospects  instead  of  being  dispersed  among  a  great  many 
nnaU  weak  companies  to  be  spent  on  more  or  less  unlikely  veins,  the  production  of  tho 
precioos  metal  from  this  part  of  the  country  would  be  greater  than  it  is. 

A  number  of  stamp  mills  have  within  the  year  been  erected,  but  as  has  been 
pointed  out  on  other  occasions  with  emphasis,  the  work  done  in  the  mine  is  not  always 
nifficient  to  warrant  such  expenditure.  The  haste  for  dividends  is  the  bane  of  the 
industry. 

[43] 
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laterest  in  this  western  mining  field  has  Ifttterl?  been  turnius  to  other  ores,  chiefly 
iron  and  iron  pyrites,  deposits  of  both  of  which  will  shortly  be  turned  into  producioff 
mines.  Not  much  additional  news  can  be  reported  regarding  the  iron  of  the  Atih- 
ohaa  and  Steep  Rock  lake  districts,  but  sufficient  ore  is  already  there  to  ensure 
production  on  a  good  scale. 

A  few  miles  east  of  Port  Arthur,  at  Loon  Lake  siding  on  the  Canadian  Faoifio 
Bailway,  the  long-known  bnt  unappreciated  and  untouched  hematite  deposita  hara 
been  energetically  ezpl<»^  by  diamond  drills  and  mining  during  the  past  year  or  two. 
with  great  results.  The  ore  in  sight,  both  high  and  low  grade,  is  estimated  at  »  v«rj 
considerable  quantity.  The  important  possibilities  of  all  these  deposits  have  aot  bee'i 
crerlooked,  as  shown  by  the  recent  incorporation  of  a  strong  company  of  railway  and 
iron  capitalists  to  erect  in  the  immediate  future  a  blast  furnaoe  at  Port  Arthur  to 
reduce  these  ores. 


Animikie  Iron  Range,  upper 
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The  strike  of  high-grade  Bessemer  hematite  at  the  Williams  mine  is  anothei: 
indication  of  the  resources  of  the  region.  This  ore  is  now  being  smelted  at  the  Lake 
Superior  Corporation's  blast  furnaces  at  S&ult  Ste.   Marie,  Out  . 

The  straight  copper  deposits  are  abo  receiving  a  fair  share  of  attention,  and  by 
the  perseverance  of  a  few  owners  we  may  shortly  see  a  number  of  profitably  workin,; 
minee,  a  thing  unknown  since  the  Bruca  mines  were  in  active  operation.  It 
appears  very  likely  that  a  smelter  will  be  established  to  handle  these  ores  at  Sault 
Ste.  Marie,  Ont.,  since  it  was  shown  at  the  Tictoria  Mines  plant  that  they  could  be 
reduced,  and  under  proper  conditions,  at  a  profit.  Should  the  results  of  concentration 
by  the  oil  process  now  under  way  at  the  Massey  Station  mine  prove  as  successful  as 
appears  likely,  it  will  bring  many  of  these  idle  low  grade  prospects  into  the  market. 
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The  production  of  nickel  (with  combined  copper)  progresses  with  greater  results 
than  ever.  Not  only  has  the  largest  company  more  than  doubled  its  capacity,  but  the 
other  two  concerns  are  making  preparations  for  a  resumption  of  mining  and  smelting 
in  the  immediate  future.  Ontario  no  longer  nearly  equals  the  output  of  nickel  «n 
ether  countries — ^it  leads  the  world,  and  by  a  large  margin. 

By  the  finding  of  the  extraordinarily  rich  silver-cobalt  ores  in  the  Temiskaming 
district  last  year,  one  more  proof  of  the  possibilities  of  the  Province  has  been  given. 
In  this  region  also  important  iron,  iron  pyrites  and  arsenic  deposits  have  been  dis- 
covered, some  of  which  have  been  under  development  for  a  considerable  period. 

As  a  result  of  this  general  activity  in  a  power-consuming  industry  in  the  Sudbury 
and  adjoining  areas^  four  water  falls  have  been  or  are  being  harnessed  for  the  genera- 
tion of  electric  energy,  purchasable  by  anyone.  This  coming  year  will  probably  see 
greater  substantial  activity  in  mining  centres  in  Ontario  than  ever  before,  which 
csnnot  but  have  its  effect  in  bringing  prosperity  to  all  other  associated  enterprises. 


GOLD  MINES 

Bully  Boy  Mine 

From  Mr.  Chas.  Brent,  of  Rat  Portage,  it  was  learned  that  during  September, 
1904,  the  mining  plant  consisting  of  boiler,  hoist  and  pumps,  etc.,  intended  for  the 
Nino  mine,  and  which  has  lain  at  Whitefish  rapids  for  some  time,  was  purchased  and 


The  Damascus  Gold  Mining  C5o.,  Limited,  Shoal  Lake,  bird's  eye  view. 


removed  to  the  Bully  Boy  mine,  Camp  bay.  Lake  of  the  Woods,  where  it  will  be  set 
op  and  mining  re-commenced,  it   is   hoped  shortly.     Descriptions  of  this   mine   have 
appeared  in  Reports  of  the  Bureau  of  Mines,  Vol.  VIII,  pp.  60-61,  276;  Vol.  IX,  p. 
51  •,  Yd,  X,  p.  73. 


Bureau  of  Mines 


!,  etiowing  mill  buililingx. 


1905  Mines  of  Western  Ontario  47 


Cameron   Island  Mine 

The  10-stamp  mill,  referred  to  in  the  last  Report  as  under  erection  is  about  com- 
jleted.  Mining  is  to  be  resumed  in  the  spring  of  1905,  according  to  a  director's 
ipport.  The  company  is  now  known  as  the  Damascus  Gold  Mining  Company,  the 
president  being  Mr.  Joseph  Fowler,  of  Buffalo,  N.  T. 

Qolden  Horn  Mine 

During  the  past  year  and  to  the  date  of  inspection,  2nd  October,  1904,  mining 
(lerelopment  dropped  off  in  part,  while  a  stamp  mill  was  being  erected.  The  shaft 
remains  the  same  depth,  namely  255  feet.  The  first  level  west  drift  is  now  connected 
nith  the  old  shaft,  affording  good  ventilation  to  that  part  of  the  mine.  The  second 
level  remains  unchanged.  Third  level ;  the  crosscut  south  at  16  feet  in  the  west  drift, 
iras  continued  to  285  feet,  and  although  it  has  struck  an  auriferous  quartz  vein  in  the 
face,  there  still  remains  about  50  feet  to  go,  it  is  estimated,  before  encountering  the 
f.rst  vein  outcropping  in  this  direction  on  the  surface. 

The  shaft  house  has  been  raised  to  37  feet  to  the  sheave,  to  allow  of  dumping 
into  cars  on  an  elevated  trestle  road,  running  across  to  the  stamp  mill  bins.  This 
t  ew  mill  building  lies  about  40  feet  east  of  the  shaft  house  and  measures  22  by  62  feet 
pl&n,  by  46  feet  high,  and  contains  two  one-stamp  MerralPs  mill  batteries,  plates,  and 
a  Wilfley  table,  a  6  by  7i-inch  jaw  crusher,  and  the  other  usual  accessories.  Milling 
vas  to  commence  immediately  of  the  ore  dumps  and  what  ore  could  be  stoped  out  from 
the  first  level  up. 

A  proper  thawing  and  preparation  house  has  been  erected  for  the  dynamite. 

The  management  remains  unchanged.  TKe  employees  number  fourteen,  shortly 
to  be  increased  to  twenty. 

Sultana  Mine 

The  perseverance  of  the  few  men  who  have  latterly  furnished  the  money  for  tne 
?ontinaed  exploration  of  this  pioneer  mine  has  been  rewarded  by  the  location  of  more 
pay  ore,  on  which  the  mill  has  been  running  most  of  £he  year.  Since  last  inspection 
about  a  year  ago  the  underground  work  has  been  as  follows :  main  shaft,  660  feet  deep, 
rr  15  feet  below  the  eighth  level,  with  timbering  complete  to  the  eighth. 

First  level:  the  40-foot  crosscut  N.  E.  from  130  feet  S.  of  main  shaft,  which 
connected  with  an  air  shaft  in  No.  2  vein  (E.  of  the  No.  1  or  the  main  vein),  is  now 
driving  N.  along  No.  2  vein  from  this  air  shaft  and  is  34  feet  in  length  to  date,  fol- 
lowing a  narrow  band  of  quartz.  From  this  point  a  drift  was  run  at  a  former  period 
to  the  8.,  250  feet  in  length,  but  only  local  pockets  of  ore  were  met  with. 

Second  level,  north  drift:  at  12  feet  N.  a  short  drift  has  been  started  E.  to 
tnteraect  the  No.  2  vein  at  60  or  70  feet  and  the  Galena  vein  at  about  200  feet ;  but 
this  work  is  postponed  until  a  future  time.  South  drift:  at  500  feet  S.,  in  the  long 
drift  tlttoiigh  country  rock  connecting  the  big  stope  with  the  Crown  Beef  vein,  which 
Crift  eat  away  to  the  E.  of  the  main  or  No.  1  vein,  a  crosscut  has  been  driven  W.  98 
feet,  iateraecting  No.  1  vein  at  37  feet  in.  On  this  drifts  run  N.  only  10  feet  on  account 
of  the  mixed  quality  of  the  ore,  but  S.  75  feet,  and  in  the  latter  the  ore  is  being 
■toped  oat.    The  stope  measured  30  feet  length  by  40  feet  high,  by  8  feet  average  width. 

Foarth  level,  south  drift:  at  500  feet  S.,  underneath  the  corresponding  crosscut 
m  the  0eoond  level,  a  crosscut  has  been  run  W.  98  feet,  intersecting  No.  1  vein  at 
^  feet.  Drifts  on  the  vein  extend  to  the  S.  10  feet  and  the  N.  71  feet  on  a  narrow 
[and  <^  quartz,  the  ore  shoot  pitching  to  the  N.  and  not  yet  having  been  reached, 
^t  750  feet  S.  on  the  main  level  another  cross  drift  W.  80  feel  took  out  some  ore  m 
«n  inteTsecting  vein  called  the  Fissure  vein. 
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Seventh  level:  at  30  feet  in  the  north  drift  a  winse  has  been  rank  to  the  eighth 
level;  and  a  little  ore  stoped  out. 

Eighth  level:  this  runs  N.  30  feet,  then  E.  34  feet,  and  again  N.  21  feet,  an  J 
9t  end  of  the  E.  34  feet  turn  connects  with  the  seventh  level  winze,  enlarging  into  a 
small  stope.  Near  the  face  of  level  another  winze  goes  down  to  60  feet  deeper,  all  on 
No.  1  vein.  It  appears  from  this  new  development,  that  after  passing  a  disturbed 
area  beneath  the  fault  at  the  seventh  level  tl\e  vein  comes  in  again  without  havi«i2 
suffered  an  appreciable  displacement.  The  reason  that  not  much  ore  has  yet  been 
reached  in  these  new  lower  workings,  (seventh  and  eighth  levels)  is  put  down  to  ths 
fact  that  all  the  ore  shoots  dip  to  the  N.  Further  development  in  this  direction  will, 
it  is  thought,  strike  a  continuance  of  the  pay  ore.  There  is  also  reason  for  believing 
that  the  unexplored  portion  of  the  vein  from  the  big  stope  south  may  produce  ad- 
ditional ore  shoots. 

The  surface  and  mining  and  milling  plants  are  unchanged.  Mr.  J.  Johnson  i% 
superintendent,  employing  twenty-one  men. 

Combined  Mine 

No  visit  was  made  to  this  property  since  all  mining  was  suspended  in  February, 
1904.  S.  Pinchin,  the  superintendent,  informed  me  that  a  force  of  fifteen  men  were 
rebuilding  the  two-mile  railroad  from  the  lake  to  the  mine,  after  the  completion  of 
which  a  six-drill  air  compressor  was  £o  be  installed,  and  mining  resumed.  At  tho 
last  inspection  the  workings  measured  as  follows :  Incline  shaft  101  feet  deep  flattening 
from  2SP  dip  N.  to  nearly  level,  and  then  dipping  more  steeply  again.  Size  of  shaft 
is  7  by  9  feet.  A  level  was  made  at  75  feet  depth  with  a  N.  £.  drift  166  feet  and  a 
little  stoping  done  therein.  From  here  and  the  shaft  dump  37  tons  of  ore  were  milled  in 
July,  producing  gold  to  the  amount  of  $10.50  per  ton,  according  to  the  superintendent. 
A  40-foot  steamboat  has  been  purchased  for  the  use  of  the  company. 

Baden-Powell 

As  outlined  in  the  last  Report,  the  former  main  open  trench  on  the  vein  has  been 
made  the  site  of  the  main  shaft.  This  has  been  timbered  solidly  through  the  cut  and 
waste  rock  filled  in  around  it.  This  shaft  is  now  98  feet  deep,  6  feet  by  9  feet  in  size, 
and  inclining  67^  W.  A  level  was  made  at  60  feet  depth  with  drifts  N.  17  feet  and  8. 
50  feet.  Hoisting  is  done  by  bucket  on  skids  and  a  duplex  cylinder  single  drum  hoist 
engine  and  20  h.  p.  boiler  in  an  adjoining  shed.  Ventilation  is  provided  by  a  wooden 
box  or  pipe  and  steam  injector. 

A  5-8tamp  mill  nears  completion  on  the  N.  side  of  the  island  some  400  feet  N.  of 
the  shaft,  the  ore  to  be  trammed  across.  The  mill  consists  of  the  usual  plant  of  gravity 
stamps,  plates,  feeder  and  7  by  10-inch  jaw  crusher,  with  the  power  furnished  by  a 
40-h.p.  return  tubular  boiler,  and  a  25-h.p.  horizontal  engine. 

A  new  dwelling  house  has  been  erected  on  the  west  side  of  the  island  beside  the 
cffice.  The  owners  and  management  remain  the  same,  the  force  numbering  twelve  at 
date  of  inspection,  5th  October,  1904.  Some  instructions  were  given  for  the  completioa 
cf  the  shaft  timbering,  and  for  the  safe  handling  of  the  dynamite. 

Pioneer  Island 

The  property  by  this  name  comprises  a  small-  island  mining  location  McA  245,  and 
lies  about  one-third  of  a  mile  N.  E.  of  the  Grace  mine,  and  one-half  mile  N.  W.  of  the 
Golden  Eagle.  The  owners  are  the  Northern  Light  Mining  Company,  but  shortly  the 
property  will  be  transferred  to  the  subsidiary  Pioneer  Island  Mining  Company,  Buffalo, 
N.  Y.  Mr.  N.  Higbee  is  superintendent  with  at  present  a  force  of  but  five.  Some 
^ork  was  done  a  few  years  ago,  and  now  since  the  resumption  of  operations  this  sum- 
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mer,  a  new  snaall  camp  has  been  built,  and  the  ore  pit  20  feet  deep  squared  out  for 
timbering  and  continued  sinking.     The  workings  are  on  the  south  end  of  the  island. 

The  vein  deposit  fills  a  contact  between  granite  on  the  east  and  green  trap  on  the 
west,  and  consists  mainly  of  iron  pyrites  and  quarts:,  the  former  in  great  abundance 
rnd  massive.  The  gossan  weathered  surface  portion  is  said  to  pan  gold.  A  very  small 
percentage  of  chalcopyrite  may  also  be  seen.  The  vein  is  traceable  from  the  shore 
inland  probably  400  feet,  having  widths  at  the  few  openings  varying  from  one  to  five 
feet.  The  -wat^r  lot  between  this  and  the  mainland  and  an  adjoining  location  thereon 
are  to  be  included  in  the  holdings  of  the  new  company. 

Grace  Mine 

Sinking  continued  in  the  main  shaft  to  a  depth  of  55  feet,  reached  about  the  first 
of  the  year,  when  all  mining  was  suspended.  This  means  that  but  27  feet  of  sinking 
has  been  accomplished  as  the  result  of  another  year's  work.  The  lower  or  new  portion 
cf  the  shaft  was  partly  filled  with  water,  but  no  new  developments  in  connection  with 
the  ore  body  were  apparent.  The  shaft  was  being  timbered  into  two  compartments 
preparatory  to  resuming  mining.  The  other  workings  remain  as  before.  At  the  foot 
of  the  hill,  dose  to  the  lake  shore,  foundations  have  been  prepared  for  a  power  hou^e 
and  plant.  The  employees  numbered  four.  A  new  engine  has  been  fitted  into  the 
company's  launch. 

Eldorado 

A  new  corporation,  the  Eldorado  Mining  Company,  incorporated  under  Ontario 
laws,  has  taken  over  this  property  from  the  former  owners,  the  Northern  Light  Mining 
Company.  The  president  is  Walter  D.  Green,  secretary,  W.  A.  Barnhart,  and  superr 
intendent,  N.  Higbee.  Mining  recommenced  in  June  1904,  after  a  period  of  inactivity, 
the  force  now  numbering  eight.  A  description  of  the  auriferous  quartz  vein  appears 
in  the  last  Report  of  the  Bureau,  and  also  an  account  of  the  development  to  that 
date.  The  shaft  is  now  95  feet  deep,  and  timbered  with  a  ladder-way  and  skid  road 
tor  the  bucket.  The  level  at  70  feet  depth  runs  S.  W.  53  feet.  An  open  head  fram** 
covers  the  shaft,  and  from  this  the  hoist  rope  continues  100  feet  or  so  away  to  the 
new  hoisting  plan«.  beside  the  small  2-stamp  mill.  This  plant  comprises  a  25-h.  p. 
bfiler  and  a  hoist  engine. 

The  first  level  drift  is  to  continue  along  the  vein  S.  W.  for  about  150  feet  to 
meet  an  intersecting  vein  at  that  point  which  strikes  N.  18^  E. 

No  milling  was  done  this  year,  but  it  was  the  intention  to  start  on  this  ore  in  a 
few  weeks'  time. 

Redeemer  Mine 

Operations  during  the  past  year  have  been  active,  but  were  mainly  confined  to 
the  surface,  in  the  erection  of  a  stamp  mill.  The  management  is  in  the  same  hands, 
vith  a  force  increased  to  twenty.  The  shaft  has  been  sunk  to  a  depth  of  235  feet,  but 
with  no  lateral  work  whatev<er,  whicU  makes  the  present  erection  of  treatment  works 
somewhat  premature.  Hoisting  is  still  done  by  bucket.  This  should  be  replaced  by 
a  safer  means,  such  as  a  skip  or  cage,  with  the  depth  the  shiaft  has  now  reached. 
The  timbering  of  the  new  portion  of  the  shaft  has  yet  to  be  completed,  and  instructions 
to  this  effect  w?ere  given. 

Tbe  mill  is  situated  80  feet  N.W.  of  the  shaft,  and  contains  10  stamps,  with  all 
accessory  plant  except  vanners,  supplied  by  the  Jenckes  Machine  Go.  To  tram  the 
ore  ovter,  the  shaft  house  has  been  raised  to  a  height  of  36  feet,  boarded  in  and  a 
level  trestle  road  constructed  to  the  mill. 

A  proper  powder-thawing  house  has  been  built  in  a  suitable  place.  A  dry-room 
for  the  men  has  yet  to  be  put  up.  An  office  has  been  added  to  the  camp.  Milling  will 
commence  as  soon  as  the  plant  is  completed  this  fall. 

4h. 
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Ideal  Mine 

The  shaft  has  this  summer  bieen  continued  down  to  a  depth  of  89  feet  vertical; 
>l  is  7  by  10  feet  in  size,  and  timbered  with  a  collar  only.  But  at  the  date  of  inspec- 
tion mining  had  again  ceased,  and  the  small  force  of  four  was  constructing  roads  to 
outlying  points  for  development.  The  delay  is  du^e,  according  to  the  superintendent, 
A.  J.  Herrington,  to  lack  of  cash.  All  mining  has  been  done  by  hand,  no  machinery 
having  yet  been  acquired.  Instructions  were  necessary  for  the  completion  of  tht« 
timbering  in  the  shaft,  and  care  and  safe  thawing  of  the  dynamite. 


Gold  Coin  Mine 

This  is  a  new  property  in  the  Dryden  area,  and  comprises  the  south  half  of  the  north 
half  of  lot  6,  concession  1,  Van  Home  township,  half  a  mile  from  the  boat  landing,  and 
on  the  Government  road  recently  constructed  to  these  propefties,  and  due  north  of  th.r» 
Redeemer  mine  a  short  distance.  The  owners  are  the  Gold  Coin  Mining  Company. 
Mining  commenced  in  April  1904,  and  the  shaft  has  since  been  sunk  65  feet  vertical 
ind  7  by  10  feet  in  size,  all  by  hand  work.  No  one  was  there  at  the  time  of  my  visit 
in  October    1904,  operations  having   been  suspended. 

The  vein  is  of  quartz,  striking  east  and  west  with  vertical  dip  through  a  eountry 
rock  of  greenstone,  in  which  it  lies  as  a  lenticular  deposit  with  defined  walls.  It 
\aries  from  14  inches  to  4  or  5  feet  in  width,  and  contains  a  small  amount  of  copper 
md  iron  pyrites. 

Queen  Alexandra 

The  following  information  respecting  this  new  property  was  obtained  from  T. 
James,  the  contractor  for  the  mining  done.  No  inspection  was  made,  as  the  mine 
had  just  suspended  operations.  The  location,  H  W  270,  adjoins  the  King  Edward  near 
Carlton  and  Trout  lakes,  a  short  distance  west  of  Lower  Manitou  lake.  A  shaft  was 
sank  85  feet  deep,  vertical,  and  6  by  10  feet  in  size,  on  a  quartz  vein.  Machinery 
consisting  of  a  boiler  and  hoist,  are  on  hand,  but  have  not  yet  been  set  up.  A  2-unit 
Tremaine  steam  stamp  mill  was  erected  and  some  18  tons  of  the  ore  treated,  producing 
I16.0O  per  ton  in  gold.  This  work  was  done  between  February  and  September,  1904 
There  is  also  a  small  camp  of  several  buildings  and  a  steamboat.  F.  Bolton  was  super- 
intendent and  representative  of  the  English  syndicate  which  has  control  of  the 
prc^erty. 

On  the  adjoining  King  Edward  locations  no  further  work  has  been  done  during 
the  year. 

Twentieth  Century 

All  work  closed  here  in  November  190S,  and  in  February  1904,  the  entire  plant 
vas  dismantled  and  taken  up  the  lake  to  the  company's  new  properties,  the  Laurentian 
and  Volcanic  Reef  mines,  where  it  is  being  again  erected.  The  sawmill  was,  however, 
left  to  cut  lumber  for  the  fresh  ventures.  From  the  superintendent,  Dryden  Smith 
fhe  following  measurements  of  the  underground  work  done  since  my  last  inspection  of 
a  year  ago  were  obtained:  shaft,  389  feet  deep  (49  feet  increase).  First  and  second 
levels  unchanged. 

1*hird  level:  the  stope  in  the  west  drift  was  carried  up  to  the  second  level  about 
10  feet  wide  by  55  feet  long. 

Fourth  level:   west  drift  19  feet  wide  with  crosscuts  from  the  face  S.  73  feet  and 

^-  85  feet.    At  63  feet  in  the  N.  crosscut  No.  2  vein  was  struck  and  followed  to  the  W. 
22  feet. 
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Laurentian  Mine 

This  new  property  was  inspected  on  9th  October  1904.  It  comprises  mining 
location  H.  P.  371,  of  52  acres  area,  situated  about  half  a  mile  by  a  new  road  west 
cf  Gold  Rock  P.  0.  The  owners  are  the  Laurentian  Mining  Company,  43  Tremont 
St.,  Boston,  Mass.,  and  Toronto,  Ont.,  incorporated  under  the  laws  of  Ontario.  The 
president  is  Anthony  Blum,  secretary,  John  Molath,  and  mine  superintendent,  Dryden 
Smith.  The  force  of  miners  and  surface  men  numbers  twenty-one.  This  company  owns 
other  locations  in  the  vicinity,  which  are  H  W  248,  252,  255,  256  and  257, 

Operations  commenced  in  October  1903,  and  since  then  there  has  been  erected 
a  power  house,  dynamite  magazine,  oil  shed,  machine  and  blacksmith  shop,  assaf 
cffice,  dry  house,  cook  camp,  sleeping  camp,  office,  three  separate  dwellings  and  stables. 
Building  operations  are  not  quite  complete  on  all  of  these.  Foundations  for  a  stamp- 
mill  have  also  been  put  down,  and  all  the  mining  and  milling  plant  (20  stamps)  from 
the  Twentieth  Century  mine  has  been  transported  hither.  It  is  to  be  hoped  the 
several  veins  will  develop  into  merchantable  bodies  of  ore. 

The  one  shaft  has  reached  depth  of  220  feet,  inclining  about  80^  E.,  and  is  7  by 
11  feet  in  size.  The  only  level  is  at  80  feet  depth,  with  drifts  N.  18  feet  and  S.  43 
feet.  From  the  face  of  N.  drift  a  crosscut  runs  E.  22  feet;  and  at  7  feet  in  the  8.  drift, 
another,  17  feet  W.  for  a  pump  station.  In  addition  to  this,  the  surface  of  the  veins 
has  been  stripped  at  several  places.  The  shaft  has  a  collar  and  temporary  head  frame, 
but  no  timbers  below  this,  and  no  ladders  below  the  level.  Instructions  were  giv^n 
to  put  the  shaft  in  safe  condition  by  complying  with  the  Mines  Act  regulations,  and 
to  prohibit  riding  in  the  bucket.  Hoisting  was  done  by  a  temporarily  placed  bcMler 
and  hoist  engine  and  bucket  in  skids.  Other  instructions  were  necessary  for  the  care 
and  safe  handling  of  the  explosives. 

The  sinking  has  followed  a  small  vein  of  dark  quarts,  which  in  places  produced 
some  showy  free  gold  specimens.  On  the  surface  two  other  veins  run  parallel  to  this 
at  15  feet  and  18  feet  east  of  the  shaft,  and  still  two  more  at  50  feet  and  150  feet 
west  of  it.  The  first  two  or  three  near  the  shaft  may  be  found  to  connect,  but  the  others 
appear  as  quite  distinct  deposits.  They  are  all  more  or  less  lenticular  in  character, 
and  lie  in  and  with  the  strike  of  the  greenstone  country  rock,  which'  is  N.  E.-S.  W. 

Volcanic  Reef 

This  property  is  operated  by  the  same  management  as  the  Laurentian  mine, 
r.amely,  by  Mr.  Dryden  Smith,  with  a  force  of  fifteen  men,  and  the  owners  are  tha 
Volcanic  Reef  Mining  Company,  Boston,  Mass.,  and  Toronto,  Ont.  President,  Anthony 
Blum,  and  secretary,  John  Molath.  The  mining  location  under  development  is  8  40 
but  the  company  also  owns  H  P  377,  S  39  and  S  41  in  the  same  neighborhood, 
namely  at  Mud  lake,  just  east  of  the  upper  end  of  Upper  Manitou  lake.  A  mile  and 
a  half  wagon  road  has  been  constructed  by  the  company  from  the  Laurentian  to  this 
mine  as  a  continuation  of  that  from  Gold  Rock.  S  40  adjoins  tfie  Little  Master 
property,  one  of  the  veins  (No.  1)  on  which  continues  through  and  forms  that  which 
id  here  under  development.  It  is  of  quartz,  lying  in  and  with  the  trap  formation, 
and  therefore  lenticular,  and  a  foot  or  so  in  width.  From  the  outcrops  on  the  top 
cf  the  hill,  168  feet  above  Mud  lake,  and  600  feet  northerly  therefrom,  or  the  same 
distance  northeast  of  the  Little  Master  workings,  the  shaft  is  being  sunk,  130  feet 
deep  to  date,  8th  October  1904,  vertical,  and  6  by  9  feet  in  size.  A  level  has  boon 
made  at  100  feet  depth,  with  driffa  N.  19  feet  and  S.  23  feet.  Timbering  has  kept 
pace  with  the  sinking,  with  the  expectation  of  installing  a  cage  shortly.  At  present 
hoisting  is  done  with  bucket,  and  a  small  hoist  operated  by  compressed  air,  brought 
by  3-inch  pipe  from  the  power  house  on  the  lake  shore,  1,400  feet  distant.  Thio 
machinery  at  this  latter  plant  consists  of  a  50-h.p.  tubular  boiler  and  a  3-drill  Rand 
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lir  compr«eBor.  At  the  mine  a  neir  shaft-houee  will  shortly  be  completed  to  replace 
the  praeent  temporarf  UTkUKements.  For  the  cunp  two  large  log  Louses  hare  been 
built,  and  a  stable.  Borne  carelessneae  existed  in  the  care  and  thawing  of  the  dynamit'', 
for  the  remed7>ng  of  which  instructions  wore  given. 


Volcanic  Reef  gold  mine,  shaft  and  buildingB. 
aiant  Mine 

The  pcMUt  of  operations  has  again  been  shifted,  but  this  time  back  to  the  original 
(Itce  OD  H.  W.  75.  The  shaft  and  other  development  work  on  H.  W.  186  is  reported 
*o  have  not  giTen  sufficient  pay  rock  to  warrant  further  expenditure.  The  mining 
lluit  has  in  part  been  transported  over  to  the  lake  shore  below  the  old  tunnel,  and 
*M  np  witjt  a  one-stamp  Nissen  mill,  with  which  some  small  test  runs  on  the  ore  were 
made.  The  other  camp  is  stilt  in  use  however.  In  June  1904,  sinking  was  resumed 
ID  the  old  18-foot  shaft  under  and  past  which  the  tunnel  was  driven  during  1901-02  to 
i  length  of  100  feet.  The  shaft  has  just  broken  through  into  the  tunnel  at  a  depth  of 
60  feet  on  its  incline  of  80°  N.  W.,  and  intersocte  the  latter  at  55  feet  in.  The  veia 
Uli  the  shaft,  6  feet  wide,  having  defined  walls,  aud  being  cotnposed  of  qnarts,  calcita 
snd  chlorite,  with  a  fairly  hilgb  percentage  of  iron  pyrites. 

The  stamp  mill  is  connected  with  these  workings  by  about  250  feet  of  surface  tram 
road,  the  plant  consisting  of  a  1-stsmp  battery,  the  IS-h.p.  mine  boiler,  engine,  feeder, 
"usher  and  plates. 

P.  Paulson  remains  in  charge  with  a  force  of  six. 

Little  Master 

Development  has  continued  steadily  since  last  inspection  under  the  same  maa- 
igonent,  and  with  a  force  of  twenty-five  men.  The  main  or  No.  3  shaft  is  now  1711 
lect  deep,  and  timbered  moat  of  the  way. 


54  Bureau  of  Mines  No.  5 


First  level,  152  feet  deep;  west  crosscut,  175  feet;  east  crosscut,  130  feet,  with 
a  drift  S.  20  feet  at  105  feet  in.  A  No.  3  Cameron  pump  nnwaters  from  this  lerel. 
Hoisting  is  still  done  by  bucket,  but  this  is  operated  from  a  new  power  house  60  feet 
S.  E.  of  the  shaft.  Herein  have  been  installed  a  new  2-drill  Band  air-compreBSor, 
the  same  hoist  and  another  65-h.p.  locomotive  boiler.  This  last  was  in  a  very  unsafe 
condition,  necessitating  instructions  for  its  abandonment.  A  large  new  boarding  house 
is  about  completed,  the  lumber  for  which  is  cut  on  the  premises  in  a  sawmill  owned 
by  the  company. 

The  plan  of  development  entails  crosscutting  from  the  underground  levels  to  ^ba 
four  more  or  less  parallel  veins  additional  to  the  one  (No.  2  vein)  that  No.  3  shaft 
t's  sunk  in.  The  ^o.  1  vein  lies  about  200  feet  N.  W.  of  No.  3  shaft,  and  forms  in  it; 
N.  £.  extension  the  Volcanic  Reef  mine  vein.  Shafts  Nos.  3  (main)  and  2  are  sunk 
i*  the  same  No.  2  vein  about  300  feet  apart.  Veins  Nos.  3,  4  and  5  lie  to  the  S.  E. 
of  the  main  shaft,  all  within  about  2(X)  feet  distance  and  nearly  equally  spaced. 

Paymaster  Mine 

This  newly  opened  prospect  comprises  mining  location  H  W  20  of  83  acres  area, 
and  adjoins  the  Big  Master  locations  to  the  southeast.  It  is  owned  by  the  Northern 
Development  Company,  president,  J.  E.  Burns,  and  secretary,  £.  D.  Soudan,  with 
cffices  at  107  Majestic  Building,  Detroit,  Mich.  Operations  commenced  in  the  fall  of 
1903  with  R.  J.  Elliott  as  superintendent.  A  vertical  shaft  has  been  sunk  100  feet 
deep  with  a  drift  N.  W.  20  feet  from  the  bottom.  Hoisting  is  done  by  bucket  and 
small  hoist,  and  a  25-h.  p.  boiler  in  an  adjoining  hoist  house. 

A  couple  of  neat  camp  buildings  have  also  been  erected. 

The  shaft  started  down  on  one  of  two  lenticular  quartz  veins  about  30  feet  apart, 
each  from  18  inches  to  2  feet  wide  where  exposed  on  thib  surface,  and  dipping  a  few 
cegrees  to  the  S.  E.  with  strike  about  N.  E.-S.  W.  The  country  rock  is  the  green 
schist  of  this  district.  Work  had  just  ceased  at  the  time  of  my  inspection,  7th  October, 
1904,  but  has  since  been  resumed,  according  to  report. 

Big  Master 

Owing  to  financial  difficulties  this  mine  has  lain  idle  since  the  first  of  the  year. 
The  bondholders  recently  foreclosed  on  the  former  owners,  the  Interstate  Oonsolidated 
Mineral  Company,  bid  in  the  property,  and  formed  themselves  into  the  Big  Master 
Mining  Company,  licensed  to  operate  under  the  laws  of  Ontario,  with  president  Benj. 
Hammond.  The  offices  of  the  new  concern  are  at  Fishkill-on-Hudson,  N.  T.,  and 
Gold  Rock,  Ont.  W.  Shovells  is  still  in  charge,  and  with  a  few  men  has  commence.] 
renovating  camps  and  machinery,  and  strengthening  the  head  frame  structure  over 
the  shaft  with  the  intention  of  shortly  i^uming  mining.  Additional  mining  plant 
in  the  way  of  pumps,  air  drills  and  hoist  may  be  installed. 

According  to  the  office  plans  the  ore  shoot  in  the  west  vein  has  been  found  to  widon 
and  lengthen  respectively  from  2i  feet  by  30  feet  on  the  surface  to  8  feet  by  156  feet 
en  the  second  or  185-foot  level,  and  9  feet  width  in  the  winze  below  this  point,  and  to 
have  shown  an  average  value  of  $17  per  ton.  The  East  vein  or  shoot,  so  far  only 
opened  out  along  the  first  or  85  foot  level,  has  a  length  there  of  140  feet,  and  a 
ridth  of  12  feet,  with  an  averge  assay  value  of  $8.35  per  ton. 

5t.  Antliony   Reef 

On  account  of  the  lateness  of  the  season  and  because  practically  no  mining  hai 
been  done  since  the  last  inspection  of  this  property  in  1902,  no  visit  was  made  on  zhln 
trip.  But  later  from  Mr.  J.  S.  Steele,  manager,  it  was  learnt  that  mining  wa3 
resumed  towards  the  end  of  the  year,  No.  1  open  cut  being  deepened  to  water  level 
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and  aead  gear  o!  No.  2  shaft. 


Xiew  from  Dawson's  Cottage  (Englieh  River  Gold  Mining  Company),  looking  west. 
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(lake  Wei),  that  is  to  44  feet  deep  kt  the  breaat,  and  Nos.  1  and  3  ahafta  being  con- 
nected b;  a  drift  on  the  underground  level.     Sti^iug  had  begun  ai  (his  tatter  place. 

During  the  past  year,  also,  a  lO-stamp  mill  was  taken  in  and  erected,  a  sawmill 
to  fumiah  the  lumber  neceasary,  and  a  complete  mining  plant  of  boiler,  hoist,  air- 
compreasor,  drills  and  pumps.  It  wba  expected  that  the  mill  was  then  in  operation, 
»a  sufficient  ore  for  some  months  to  come  already   lies   at  the  dumps. 

The  employees  number  twenty. 

Sunbeam  Mine 

This  ia  the  old  A  L  283  pn^erty.  The  owners  and  management  remain  the  lamn, 
but  the  force  of  men  has  increased  to  forty  on  account  of  the  enlarged  scale  of  c^er^i- 
tions.  Some  additional  mining  locations  hare  been  acquired  adjoining  or  in  Sbn 
rioinity  of  A  L  383,  as  f<^ows:  H  F  623  to  626,  and  X277-8-9,  690-1  and  6I4.  A 
10-stamp  mill  haa  been  built  on  X614  about  thiree-fourths  of  a  mile  distant  from  th) 
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A .  L.  282  or  Sunbeam  gold  mine. 

mine  on  A  L  388,  and  the  two  connected  by  a  surface  tram  road  (q)erated  with  hora*j 
cars.  The  milting  plant  includea  1.0  stamps  of  1,050  lbs.  weight,  platea,  9  by  15-inch 
jaw  crusher,  a  40-h.p.  horiiontal  engine,  and  in  an  adjoining  building  a  40-fa.p. 
boiler.  The  pump  is  stationed  on  the  lake  shore  300  feet  distant.  Treatment  of  the 
oro  commenced  in  July  1904,  and  has  continued  -  eadity  to  this  date  of  inspection, 
13th  October    1904. 

At  the  mine  considerable  work  has  been  accomplished.  The  upper  76-foot  rertical 
portion  of  the  shaft  has  been  abandoned  and  the  incline  continued  straight  to  th^ 
surface  for  the  better  operation  of  the  skip.  The  new  shaft  head  gear  combines  small 
1  bins  and  chutes,  from  which   the   tram  cars   are   loaded  for  the   mill.     The  shaft 


has  reached  a  depth  of  410  feet  on  the  43^  inclin 


N. 
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First  level,  S.  W.  drift,  136  fettb  (30  feet  incroMe)  with  e  stops  65  feet  long  b? 
U  feet  high  b^  6  feet  vide. 

Second  lerel :  in  the  K.  E.  drift  tEere  ere  two  atopes,  one  SO  feet  long  by  8  feet 
high  b;  6  feet  wide,  »nd  the  other  35  feet  long  by  12  feet  high  by  6  feet  wide;  S.  W. 
drift,  elso  two  stopee,  one  30  feet  long  by  13  feet  high  by  6  feet  wide,  and  the  other 
50  feet  long  by  16  feet  high  by  6  feet  wide. 

Third  level :  in  the  S.  W.  driH  is  one  Btope  25  feet  long  by  6  feet  high  by  6  feet 
vide. 


Shakespeare  gold  mine;  shaft,  tunnel  and  power  bouse. 


'        All  iii'ni''g  is  done  by  hand  driUs.     VentiUtion  depends  on  the  n&tural  air  cir- 
CQlation,  which  will  aoou  have  to  be  aided,  if  tho  working  places  are  extended.     A 
■■  new  hoist   hooHe   has   been  built  on  the  flat   beside   the   boiler   house,    and  contains  a 
\i  new  36-h.  p.  hoist  engine. 

AL200 

.,'  A  short  account  of  this  property  was  given  in  the  last  Report  oi  the  Bure«u 
'  CD  pagea  71  and  72.  According  to  one  of  the  officers  of  the  company  a  little  more 
r  mining  has  been  done  since,  consisting  of  stripping  the  vein  and  crosscutting  it  «t 
'  sbent  1,000  feet  N.  E.  of  the  shaft.  Two  log  camp  dwellings  bare  also  been  built, 
i   nd  it  is  hoped  to  recommence  development  actively  this  fall. 


Shakespeare   Mine 

Three  inspections  were  made  of  this  mine  during  the  summer  of  1904,  the  second 
e  occaai<Hied  by  s  serious  fatal  accident  whereby  six  miners  lost  their  lives.  A 
port  on  this  fatality  appears  in  another  part  of  this  volume.     Air  operations  were 
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suspended  for  >  month  or  so  after  the  ftccident,  but  since  that  time  have  continurl 
steadily  since  the  ioipection  of  last  year. 

The  tunnel  reached  a  length  of  75  feet  crosscutting  the  formation  northwesterly. 
At  65  feet  drifta  were  run  43  feet  S.  W..  and  37  feet  N.  E.,  wifE  in  the  latter  ■ 
oroescut  fr<xn  the  face  17  feet  8.  W.  At  its  face  the  tunnel  connects  with  shaft  lc 
a  point  53  feet  down.  The  shaft  is  in  all  95  feet  deep,  with  at  90  feet  depth  a  cross- 
cut 8.  E.  38  feet.  It  is  timbered  into  a  bucket-way  and  ladder-way.  At  the  moutn 
of  the  tunnel  stands  the  power-house,  with  40-h.  p.  boiler,  3-drill  IngersoU  air-com- 
preeeor  and  hoist  engine.     The   blackEmith   shop  adjoins. 

From  the  shaft  house  a  surface  tram  road  runs  300  feet  across  the  ridge  to  a  box 
(hute  dumping  on  to  the  crusher  floor  of  a  new  stamp  mill  now  under  erection  at  the 
foot  of  the  cliff  on  the  flat  in  the  N.  side.  The  plant  contains  5  gravity  Btampf. 
(rue  vanner,  plates,  7  by  10-inch  jaw  crusher  and  feeder,  and  a  35-h.  p.  boiler  aol 
10  by  13-inch  horisontal  engine,  and  it  is  expected  will  be  in  operation  in  a  montb 
or  lees. 

At  the  date  of  the  last  inspection,  37th  October  1904,  Mr.  James  McKenaie  wu 
superintendent,  with  a  force  of  eif^t. 

Avon  Mine 

The  property  by  this  name  is  controlled  by  a  syndicate  composed  of  J.  C.  Foley 
and  BEBociates,  and  comprises  an  area  of  360  acres  in  Shakespeare  township  adjoining 
the  Hhakeapeare  mine,  made  up  as  follows :  N.  half  lot  4,  conceesion  I ;  S.  half  of  lot 
4,  ronoeasion  II;  and  the  S.  E.  quarter  of  8.  hitlf  of  lot  5,  concession  II.     Mr.  J.  C. 


ne,  compressor  plant.    Tunnel  i. 


right. 


F(Jey  18  in  charge,  with  a  farce  of  fourteen  men.  The  present  mining  work  ia  ec 
I'loratory,  consisting  of  surface  cuts,  and  the  tunnel  200  feet  long  to  date,  driven 
ti.  E.  across  the  same  rock  ridge  or  hill  in  which  the  Shakespeare  workings  lie,  and 
at  about  one-quarter  of  a  mils  farther  N,  E.  A  compressor  plant  has  been  erectej 
near  the  tunnel,  containing  a  fiO-h.  p.  boiler  and  a  3-drill  Rand  air-compreesor.  The 
ramp  buildings  number  three. 
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Instructions  were  given  for   greater  care   in   storing,   handling  and  thawing  th*3 
aynanaite. 

Lucinda  Mine 

This  property  consists  of  the  N.  half  of  section  11  and  the  8.  half  of  section  3, 
F«nwiek  township,  situated  near  Gk>ulais  bay,  lake  Superior,  and  is  reached  by  roaU 
or  trail  from  Searchmont,  Algoma  Central  railway,  some  35  miles  north  of  Sault  Ste. 
Marie.  A  shaft  has  been  sunk  65  feet  deep  and  in  addition  some  surface  stripping  has 
been  done.  A  45-ton  Huntingdon  mill  was  installed  this  simimer,  but  after  a  few  days 
run  all  operations  were  suspended. 

The  property  is  owned  by  the  Lucinda  Gold  Mining  Company,  Sault  Ste.   Mari<»- 
Mich.,  secretary y  Chas.  M.  Dysinger,  and  president,  F.  M.  Dale. 
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Williams  Mine 

Considerable  activity  has  marked  the  development  of  this  property  since  the  last 
inspection  of  a  year  ago.  At  SQth  October,  1904,  the  shaft  had  reached  a  depth  of 
200  feet,  and  was  carefully  timbered  and  divided  into  two  compartments,  for  ladder- 
way  in  one  and  bucket-way  with  guides  and  cross  head  in  the  other.  A  level  has  been 
cpened  at  200  feet  depth  with  drifts  S.  £.  20  feet  and  N.  W.  74  feet  at  30  feet.  Iri 
the  latter  a  crosscut  runs  N.  £.  42  feet;  and  at  35  feet  in,  another  S.  W.  86  feet. 
All  drilling  is  done  by  hand.  A  new  blacksmith  and  carpenter  shop  had  just  been 
completed,  the  old  one  to  be  converted  into  a  dry  room.  Ventilation  is  provided  for 
by  a  12-inch  J>ipe  with  steam  jet  suspended  down  the  shaft  and  along  the  level  to  thd 
working  faces.  From  February  to  May  1904,  1,500  feet  of  diamond  drilling  was  done, 
the  five  holes  being  all  bored  from  the  bottom  of  the  shaft,  serving  to  guide  the  sub- 
sequent development  outlined  above.  One  hole  inclined  70^  northeasterly,  passed 
tbrough  16  feet  of  clean  hematite  at  322  feet  depth.  With  the  opening  of  the  level 
%  body  or  vein  of  clean,  solid  ore  was  struck  4  feet  six  inches  in  width,  and  this 
extends  through  the  drifts.  Nothing  further  was  met  in  the  N.  E.  crosscut,  but  'q 
the  S.  W.  one  a  series  of  ore  bodies  was  cut  through  about  as  follows,  and  in  addition 
to  the  body  in  the  main  level:  from  the  drift  S.  W.,  16  feet  slate,  2  feet  mixed  ore 
4  feet  clean  ore,  3  feet  mixd  ore,  7  feet  clean  ore,  9  feet  slate,  7  feet  mixed  ore,  8 
feet  clean  ore,  30  feet  to  face  in  black  schist.  The  aggregate  width  of  clean  ore  is 
19  feet,  and  of  lean  ore  12  feet. 

With  the  stoping  out  of  some  of  these  bodies  shipments  will,  it  is  expected,  be  made 
daring  the  winter,  and  for  the  purpose  a  wagon  road  is  to  be  constructed  around  the 
N.  £.  shore  of  Loon  lake,  about  two  miles  in  all,  to  connect  with  the  Algoma  Central 
railway  at  Wilde  station.  Mr.  C.  C.  Williams  is  manager,  and  employs  a  force  of 
f'ighteen  men. 

Helen  Mine 

With  the  removal  of  the  financial  difficulties  of  the  Lake  Superior  Corporation 
in  the  spring  of  1904,  this  mine  resumed  operations,  and  has  since  been  producing 
and  shipping  at  the  rate  of  about  1,000  tons  of  ore  a  day.  Mr.  R.  W.  Seelye  is  super- 
intendent, and  employs  a  force  of  between  150  and  160  men.  The  largest  portion 
of  the  output  of  the  mine  is  going  to  the  United  States,  filling  contracts  made  previous 
to  the  erection  by  the  company  at  Sault  Ste.  Marie  of  its  own  blast  furnaces.  A  fair 
amount  has  however  already  been  stocked  at  the  blast  furnace  dock  at  the  Boj. 
It  brings  a  high  price  in  foreign  competition  on  account  of  its  value  as  a  mixer  with 
the  prevailing  soft  ores  of  the  States. 
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No  more  ore  is  now  raised  from  the  open  pit,  but  all  is  milled  to  the  undergrouad 
levels  and  hoisted  out  by  way  of  the  shafts.  There  are  two  of  these  100  feet  apart. 
No.  1  is  used  for  development  purposes,  and  No.  2  for  hoisting  ore,  and  both  are  about 
200  feet  deep.  The  pit  floor,  90  feet  below  the  surface,  counts  as  the  first  level;  th-» 
second  is  at  168  feet  depth.  On  this,  dritts  run  approximately  at  right  angles  to  one 
another  undermining  the  ore  body,  and  from  suitable  points  raises  have  been  made 
to  the  pit  floor  80  feet  above,  down  which  the  ore  is  underhand  stoped  or  milled  from 
the  pit  to  the  second  level,  to  form  large  stock  piles.  From  these  the  desired  quantitic?9 
can  be  trammed  to  produce  the  best  grade  mixture  of  ore.  These  mill  holes  hlive  been 
90  located  that  each  produces  one  of  the  several  distinct  grades  of  ore.  According  to 
Mr.  Seelye,  the  first  grade  is  hard  compact  red  hematite,  60  per  cent,  iron  and  over; 
the  second  porous  but  hard  brown  limonite,  S7  to  58  per  cent,  iron;  the  third,  soft 
brown  limonite,  53  to  54  per  cent.  iron.  The  grades  low  in  iron  are  on  the  other  hand 
freer  from  phosphorus  and  sulphur,  so  that  by  judicious  mixing  an  ore  of  the  following 
average  content  can  be  maintained: 

Per  Oent. 

Iron 61.40 

ailioa 4.60 

Phoaphoms 087 

Sulphur 085 

Water 3.76 

When  shipping,  the  skips  dump  the  ore  direct  into  the  rock  crusher  at  the  top 
of  shaft  house,  whence  it  drops  into  the  50-ton  ore  cars  to  be  hauled  at  once  to  the 
ere  docks  in  Michipicoten  Harbor.  In  winter  the  ore  will  be  stocked  underground, 
and  not  on  ore  piles  in  the  open  as  formerly.  No.  2  shaft  is  now  sinking  to  open  out 
a  third  level  to  repeat  the  operations  on  the  second. 

The  surface  plant  has  been  partially  remodelled  by  lowering  the  shaft  house  and 
crusher  some  d6  feet,  and  installing  a  new  large  double  drum  hoist  and  the  two  air 
compressors  (14-  and  6-drill  respectively)  in  a  new  power  house  on  the  bared  banks  i»f 
Boyer  lake  now  pumped  out.  A  new  battery  of  four  boilers  in  the  same  building 
supplies  power  for  the  entire  workings.  The  rest  of  the  plant  remains  the  same  as 
before. 

Instructions  were  given  for  certain  changes  in  the  place  and  method  of  thawing 
the  dynamite,  and  also  for  greater  safety  in  its  general  care. 

Preparations  have  been  made  for  hydraulicking  and  pumping  out  the  mud  which 
overlies  the  60-foot  deposit  of  iron  pyrites  to  a  thickness  of  30  to  35  feet  in  tlu^  bed 
of  Boyer  lake.     This  mud  will  have  to  be  removed  before  the  pyrites  can  be  handled. 


« 


COPPER  MINES 

Massey  Station  Mine 

Inspections  were  made  of  this  mine  twice  in  1904,  one  in  June  and  the  other  in 
October.  On  the  last  occasion  a  change  had  been  made  in  the  staff,  Mr.  H.  W 
Hardinge  being  superintendent,  and  Mr.  Barclay  having  resigned  from  treasurership 
of  the  company.  The  mine  had  been  closed  temporarily  in  July,  during  the  construction 
of  the  oil  concentrator,  but  had  again  opened  at  the  time  of  my  second  visit.  The 
number  of  employees  has  been  increased  to  forty-four. 

The  shaft  had  not  been  sunk  any  deeper. 

First  level:    unchanged. 

Second  level:    small  overhand  stopes  in  both  E.  and  W.  drifts. 

Third  level:   E.  drift,  54  feet  with  overhand  stope  to  the  face  32  feet  high,   and 
ending  in  a  raise  to  the  second  level,  and  connecting  by  winze  with  the  fourth  level. 
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Fourth  level:  E.  drift  140  feet  with  a  crosscut  from  the  face  S.  30  feet,  nnd  • 
(tope  64  feet  long  ly  20  feet  high ;  W.  drift  243  feet,  witK  at  141  Teet  in  a  croBBCui 
S.  16  feet,  and  a  etope  56  feet  long  by  5fi  feet  high,  terminating  in  the  raise  to  the 
third  level. 

Fifth  level :  £.  drift  53  feet,  and  W.  drift  30  fest. 

Sixth  level :  E.  drift  17  feet,  and  W.  drift  36  feel. 

Seventh  level:  E.  drift  IIS  feet,  with  at  fiO  feet  in  a  crosscnt  N.  SO  feet;  W. 
drift  37  feet,  with  at  the  face  crosscuta  N.  W.  86  feet  and  8.  IS  feet. 

The  shaft  partition  has  been  put  in  to  the  fourth  level,  according  to  subsequent 
tdrioe  from  the  manager. 


Hassey  StaUon  copper  mine,  oil  concentrator  and  mine  looking  west 

The  rails  were  laid  on  the  side  line  of  railway  from  Massey  station  this  epring, 
■nd  the  machinery  and  plant  for  the  new  concentralor  brought  in.  By  October  the 
plant  was  completed  and  in  operation. 

The  accompanying  illustrations  will  give  an  idea  of  the  size  of  the  building.  The 
ore  treatment  consists  of  first  wet  concentration  on  a  Wilfley  table  of  the  fairly  coarse 
rolp,  and  Bubsequeut  separation  of  the  chalcopyrite  out  of  the  finely  pulped  mnainder 
by  taking  advantage  of  the  affinity  of  this  mineral  for  oil.  The  plant  cosBists  of  a 
Krnpp  ball  mill,  a  Wilfley  concentrator,  a  tube  mill  and  a  2-unit  (50-ton)  Elmore  oil 
plant.  The  engine  operating  the  whole  ia  supplied  with  steam  from  the  adjacent  mine 
boiler  battery.     The  first  runs  with  the  plant  are  giving  good  results. 

Hermlna  Mine 

Development  has  progressed  actively  at  this  property  during  the  past  year,  with 
at  present  a  force  of  IS  to  SO  men.  It  was  inspected  on  three  occaaionB  during  1904 
♦o  see  that  several  instructions  regarding  its  safe  operation  were  carried  out.  The 
last  visit  was  made  on  S8th  October  1904.  Mining  has  during  the  year  been  confined 
practically  to  one  place  at  the  southeast  end  of  the  property,  by  sinking  a  shaft  202 


62  Bureau  of  Mines  No.  5 


feet  deep,  vertical,  and  7  by  10  feet  in  size,  wfEh  the  first  level  at  :90  feet  depth,  on 
which  a  crosscut  runs  £.  25  feet,  then  turning  S.  40  feet,  and  a  second  level  station 
jutt  being  opened.  The  timbering  for  a  bucket- way  witSl  crosshead  and  guides,  and 
a  ladder-way  was  being  completed  to  the  bottom.  The  shaft  follows  down  a  vein  of 
almost  clean  chalcopyrite  from  one  to  two  fe''t  wide,  which  lies  in  a  green  trap. 

A  solid  head  frame  has  been  erected  over  the  shaft,  and  a  short  distance  away  a 
power  house  containing  the  mining  plant  of  a  50-h.  p^  boiler,  6>drill  Ingersoll  air- 
compressor,  duplex  cylinder,  3-foot  drum  hoist  engine  and  pumps.  The  blacksmith 
shop  adjoins,  but  the  same  camp  is  in  use  aboul  three-fourihs  of  a  mile  to  the  west, 
where  a  new  office  has  been  built. 

The  wide  vein  at  the  N.  W.  end  of  the  lots  received  some  further  attention  oy 
sinking  a  10-foot  pit  out  of  the  surface  crosscut  mentioned  in  last  year's  report. 

A  satisfactory  dynamite  thawing-house  has  been  added,  and  another  separated 
^ed  is  to  be  used  immediately  for  storing  the  oil. 

Eagle  Copper  Mine 

A  short  account  of  this  mine  was  given  in  the  Twelfth  Report  of  the  Bureau,  page 
101,  under  the  heading  Goulais  Bay.  In  addition  to  the  S.  W.  quarter  of'section  14, 
the  company  also  control  IJie  N.  W.  quarter  of  section  14,  the  S.  W.  and  N.  W. 
quarters  of  section  23,  and  the  S.  E.  quarter  of  ihe  S.  E.  quarter  of  section  15,  all 
in  Vankoughnet  township,  aggregating  600  acres. 

Most  of  the  mining  has  been  done  on  the  S.  W.  quarter  of  section  14,  consistin,; 
cf  a  shaft  55  feet  deep,  vertical,  and  6  by  11  feet  in  size,  with,  at  the  bottom,  a 
crosscut  running  S..  37  feet,  and  then  £.  66  feet.  At  40  feei^  in  this  last  60  feet  another 
crosscut  was  driven  S.  18  feet.  At  200  feet  S.  E.  of  the  shaft  a  tunnel  enters  thrt 
bill  for  90  feet  in  a  8.  E.  direction.  The  vein  is  composed  of  quartz  carrying  chalco- 
pyrite and  galena,  with  values  in  gold  and  silver.  A  mining  plant  has  been  installed 
consisting  of  a  J4-h.p.  boiler,  pump,  a  steam  drill  and  a  heist  engine.  The  camp 
is  made  up  of  two  dwelling  houses. 

The  above  information  was  obtained  in  October,  1904,  from  Mr.  A.  G.  Terrill, 
who  contracted  for  the  mining  done,  ho  inspection  being  made  because  of  the  suspension 
of  operations  a  few  days  previous. 

Superior  Mine 

This  property  suspended  development  a  few  days  before  my  arrival  in  the  district, 
and  no  inspection  was  therefore  made;  but  from  Mr.  F.  M.  Perry,  manager,  it  is 
learned  that  all  work  has  during  the  year  been  confined  to  No.  6  shaft,  which  has 
reached  a  depth  of  260  feet,  with  the  first  level  at  100  feet  depth  and  drifting  thereon 
N.  W.  25  feet  and  S.  E.  25  feet;  and  the  second  level  ai  200  leet  depth,  witW  drifts 
N.  W.  25  feet  and  8.  E.  25  feet.  The  surface  plant  remains  unchanged.  The  reason 
given  for  the  stoppage  is  that  the  mine  has  reached  the  point  where  it  is  advisable 
to  prosecute  development  on  a  larger  scale  with  increased  mining  plant  and  facilities 
of  transportation,  such  as  a  side  line  of  railway  from  the  Algoma  Central  railway,  and 
also  where  tome  means  of  treating  the  ore  must  be  decided  on.  It  is  a  question  either 
of  concentrating  at  the  mine  or  shipping  the  ore  to  Sault  Ste.  Marie  to  be  smelted 
at  a  customs  plant,  which  may  oe  erected  there,  or  possibly  of  both.  As  soon  as  the 
future  plan  of  operations  is  decided  on  the  owners  intimate  their  intention  of  resum- 
ing work. 

WHISKEY  LAKE  COPPER  AREA 

The  Whiskey  Lake  area,  so-called  from  the  presence  within  its  boundaries  of  a 
fairly  large  lake  of  that  name,  is  included  at  the  present  time  within  four  townships, 
each  six  miles  square,  and  known  as  Nos.  137,  138,  143  and  144.  These  are  contiguous 
in  the  form  of  a  square,  whose  southern  boundary  lies  two  townships  north  of  Shedd.'^i 
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anil  Lewis,  which  border  on  the  north  shore  of  Luke  Huron.  The  lower  end  of  Whiskay 
lake  is  distant  about  fifteen  miles  due  north  of  Cutler,  on  the  Canadian  Paeiflo 
railway,  8ault  Branch,  from  where  one  may  reach  the  lake  by  canoe,  up  the  Serpent 
rirer  waters.  Lumbering  operations,  however,  practically  close  this  rivrr  for  navigation 
until  the  fall  of  the  year.  The  usual  route  followed  is  by  a  roundabout  road  33  milos 
long  from  Massey  Station,  farther  east,  northwesterly  through)  the  townshipB  of 
Salter  and  Tennyson,  and  township  No.  130  to  the  east  side  of  Whiskey  lake,  after 
>hich  all  travel  is  by  canoe  through  the  lakes  and  rivers  which  abound  in  the  regiou. 
Another  road  of  about  the  same  length,  but  in  a  worse  condition  for  travel,  goes 
northeast  front  Spragge,  to  the  west  of  Cutler,  arriving  at  Picard's  lake.  At  this 
point  the  canoe  ie  taken,  passing  up  Whiskey  creek,  about  three  miles  in  length,  and 
thence  into  Whiskey  lake. 

Host  of  the  townships  in  this  district  have  been  under  timber  license  to  lumbering 
inns  for  thirty  years  or  more,  with  authority  to  cut  the  pine  and  other  trees  thereon, 
utd  the  existence  of  these  valuable  timber  interests  has  operated  to  discourage  pro*- 
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pecting  or  mining,  which  would  tend  to  expose  the  timber  to  danger  of  loss  by  firi. 
Most  of  the  townehips  have  been  cut  over  once,  a  number  of  years  ago,  but  the  timber 
then  too  email  to  take  has  grown  in  size,  and  in  certain  portions  of  the  limits  is  now 
merchantable.  Where  the  lands  have  been  denuded  of  their  timber  this  obstacle  'q 
iriuing  doee  not,  of  course,  exist. 

The  occurrence  of  copper  in  the  area  has  been  known  for  a  number  of  years,  but 
pot  until  recently  have  other  than  the  original  one  or  two  finds  been  made.  Theae 
Deir  deposits  have  proved  to  be  unusually  continuous,  as  a  result  of  which  the  locators 
have  taken  up  considerable  areas  of  land,  some  of  which  have  been  surveyed,  and  the 
r«st  simply  applied  for,  pending  the  opening  of  the  district  for  mining.  The  excellenty 
vpecineai  of  ore  sent  out  also  gave  the  appearance  of  worth  to  the  discoveries,  war- 
i-aiifmg  the  present   short  examination  of  tfao   6eld. 
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The  district  has  several  characteristic  features  in  which  it  differs  from  the  lower 
land  to  the  south,  amongst  these  being  the  large  number  of  lakes,  long  and  narrow 
for  the  most  part,  separated  by  high  rocky  hills  and  connected  one  with  the  other  by 
typical  mountain  streams.  Although  the  hills  do  not  rise  much  over  300  feet  from 
the  lakes  at  the  foot,  they  are  unusually  precipitous  and  strewn  with  rock  debris. 
The  rocky  nature  of  the  country  is  frequently  hidden  at  a  distance  by  the  heavy 
growth  of  stout,  healthy  trees  of  both  hard  and  soft  woods. 

For  a  couple  of  miles  or  so  north  of  Massey  Station  the  road  passes  over  quartz- 
ites  intersected  at  intervals  by  dikes  of  greenstone,  probably  diorite,  and  then  into 
a  stretch  six  to  ten  miles  wide  composed  entirely,  as  far  as  could  be  observed,  of  tha 
Igneous  rocks,  granite  gneiss  and  diorite,  the  last  intersecting  the  other  in  narrotr 
or,  more  frequently,  extensive  eruptions.  At  Whiskey  lake  the  quartzite  aga^.n 
appears,  and  here,  as  in  the  belt  to  the  south,  it  is  broken  up  by  a  series  of  more  or 
less  parallel  intrusions  of  diorite,  having  a  course  east  and  west  and  vertical  dip. 
Where  observed,  the  width  ranges  from  100  feet  to  as  much  as  half-a-mile.  In  texture 
the  diorite  is  usually  medium-grained,  granular  and  green  in  color,  althibugh  alon^ 
'ts  contacts  with  the  quartzite  this  disappears  in  an  alteration  towards  a  darker 
compact  schist. 

The  quartzite,  in  texture,  composition  and  color,  varies  considerably,  but  in  the 
main  is  of  rusty  white,  clear  quartz  of  medium  grain.  From  this  it  ranges  through 
a  pinkish  arkose  with  the  feldspar  in  fair  abundance  towards  a  fine-grained  grayitili 
lock  also  felspathic;  and  on  the  other  Band  towards  a  quite  coarse  rock,  ahnosl 
entirely  quartz  in  composition,  having  somewhat  the  appearance  of  a  conglomerate 
from  the  presence  of  embedded  stones  measuring  as  much  as  six  or  eight  inches  acrosj. 
These  large  inclusions  are,  however,  composed  of  practically  identical  material. 

Along  the  east  shore  of  Whiskey  lake,  where  also  the  eastern  boundary  line  of  th^ 
townships  in  this  area  runs,  granite  outcroppings  appear  on  some  of  the  hills,  but 
whether  they  are  of  intrusive  origin  as  well  as  the  diorite,  or  merely  outliers  from  thf» 
Laurentian  rocks  to  the  north,  was  not  determined,  no  copper  veins  having  yet  been 
discovered  on  that  side  of  the  lake  and  area. 

An  examination  of  the  different  mining  locations  shows  three  distinct  dasses  of 
veins  or  ore  deposits,  according  to  their  characteristics,  but  all  appear  traceable  in 
the  first  instance  to  faulting  or  fracturing,  subsequent  to  the  solidification  of  the 
greenstone  ejections. 

Campbell's   Island 

On  Campbell's  island,  near  the  centre  of  Whiskey  lake,  and  at  the  falls  at  the 
bead  of  the  lake  one  and  the  same  class  of  vein  occurs.  It  consists  of  lenticular  quartz 
fillings  in  blocky  green  schist,  the  quartz  carrying  galena  and  iron  and  copper  pyrites 
in  irregular  pockets,  which  are  quite  small  and  unimportant  in  value  where  exposed 
by  the  few  open  cuts  and  strippings.  A  sample  from  one  of  these  openings  on  the  vein 
at  each  location  gave  by  assay  only  traces  in  gold,  but  from  $1.00  ^  over  $3.00  per 
ton  silver,  according  to  the  quantity  of  galena  present.  The  amount  of  copper  was  too 
small  to  need  a  determination. 

Campbell's  island  has  an  area  of  about  160  acres  and  rises  very  steeply  to  a 
height  of  185  feet  above  the  lake.  It  consists  of  a  mass  of  diorite,  and  through  the 
face  of  a  bluff  of  this  on  the  south  side,  at  125  feet  above  the  lake,  the  quarts  vein 
outcrops,  striking  about  N.  W.-S.  E.,  with  a  dip  of  thirty  degrees  N.  £.  The  vein 
can  be  traced  for  about  225  feet  in  all,  having  a  width  of  four  or  five  feet  for  75  feet 
N.  W.  of  the  one  opening,  but  pinching  out  to  narrow  stringers  in  the  remaining  150 
feet  in  the  opposite  direction. 
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The  other  location  referred  to  fts.at  the  head  of  Whiskey  lake,  takes  in,  as  applied 
for,  the  land  on  both  sides  of  the  100-yard  stream  and  falls  (20-feet  drop)  which 
fsmpties  Bear  lake  into  Whiskey  lake.  The  lenticular  quartz  vein  lies  on  the  east  side 
of  the  stream  and  was  traced  back  east  from  the  water's  edge  300  or  400  feet,  with 
widths  of  two  to  six  feet.    The  strike  is  east  and  west  and  dip  about  vertical. 

This  class  of  vein  lies  well  within  the  interior  of  the  greenstone  bands,  and  h.M 
00  apparent  connection  with  the  contact  disturbances  to  which  are  due  the  most 
important  class  of  ore  body  described  hereafter.  t 

The  Peyton  Location 

The  class  to  which  the  second  variety  of  vein  belongs  is  yet  doubtful.  It  will 
probably  be  found  to  have  lenticular  characteristics.  •  Only  one  example  is  so  fnr 
known,  and  that  on  mining  location  W  K  94,  called  the  Peyton  location,  on  the  west 
side  of  Whiskey  lake  and  southwest  of  Campbell's  island.  The  vein  outcrops  at  the 
shore,  mostly  under  the  water,  and  cannot  be  traced  for  more  than  100  feet  altogether. 
Apparently  it  pinches  out  inland,  as  nothing  is  to  be  seen  of  it  in  the  rock  bluffs 
back  of  the  shore.  It  lies  in  the  quartzite  with  vertical  ^ip,  and  a  strike  N.  70^  W. 
rell  within  one  of  a  series  of  bands  of  this  formation  alternating  in  a  N.  and  S. 
(''rection  with  other  bands  of  greenstone. 

Quartz  and  chalcopyrite  compose  the  vein  and  ore.  Of  this  from  the  exposure  ou 
the  shores  a  small  amount  was  raised  by  open  pit  which  ran  high  m  copper  content. 
In  a  25-foot  shaft  sunk  a  short  distance  back  from  the  lake  the  quartz  body  breaks 
up>into  a  few  smaller  stringers  with  less  copper.  The  small  amount  of  work  done, 
vith  the  meagre  surface  exposure  is  insufficient  to  give  any  idea  as  to  the  continuity 
oi  either  the  vein  or  the  copper  values  therein. 

The  veins  of  the  third  or  remaining  class  have  l^en  found  more  frequently  than 
either  of  the  others,  and  from  their  unusual  continuity  along  unvarying  lines  of  strike, 
and  the  generous  distribution  of  fair  to  merchantable  quantities  of  copper  at  all 
I'oints  where  uncovered,  they  undoubtedly  form  the  most  important  deposits  of 
copper  ore  in  the  area.  They  constitute  fillings  of  quartz  and  chalcopyrite  along 
faulted  or  merely  shattered  zones  of  the  greenstone,  always  either  in  or  quite  close 
io  its  contact  with  the  quartzite.  The  greenstone  or  diorite  side  of  these  contacts 
md^ntly  marked  the  main  lines  of  weakness  in  the  rocks  of  the  area,  since  no  other 
disturbance  approaches  thye  prominence  of  this. 

Where  a  clean  fault  was  made  the  vein  has  all  the  characteristics  of  a  true  fissure 
(deposit.  The  walls  are  often  slickensided  and  lined  with  more  or  less  gouge,  being  in. 
such  case  well  defined.  Most  of  the  gangue  consists  of  quartz,  especially  where  the 
vein  has  narrowed  down,  the  only  other  rock  being  trap,  which  is  interbanded  through 
the  quartz  in  greatest  quantity  where  the  vein  is  widest.  The  brecciated  ore 
l*odies,  which  follow  lines  or  zones  of  fracture  rather  than  of  faulting  in  the  diorite, 
are  composed  mainly  of  the  trap  itself  in  angular  masses,  both  large  and  small, 
cemented  together  with  a  much  smaller  quantity '  of  quartz  and  chalcopyrite.  The 
walls  in  this  case  are  rather  indefinite;  the  ore  will  probably  be  found  to  quickly 
decrease  in  copper  content  as  the  undisturbed  rock  on  either  side  is  approached. 

The  strike  of  these  copper  veins,  like  that  of  the  contacts  of  the  diorite  and 
quartzite  they  follow,  is  most  often  a  few  (about  ten)  degrees  south  of  west,  but  it- 
varies  locally  as  much  as  45  degrees.  The  veins  have  a  width  of  three  or  four 
feet  to  over  twenty  feet.  The  copper  occurs  as  chalcopyrite,  and  constitutes  practical 'y 
the  only  sulphide  present,  iron  pyrites  being  visible  in  the  gangue  and  the  walls  alone. 
The  chalcopyrite  is  both  finely  disseminated  and  in  large  masses  or  bands,  sometimes 
a  foot  wide.  As  very  little  work  has  been  done  it  was  not  possible  to  fairly  sampio 
the  veins  for  their  copper  content ;  but  it  will  be  neither  too  much  nor  too  little  tc 
say  that  they  are  very  good  prospects. 

5h. 
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One  of  theee  veins  is  especially  interesting.  It  was  discovered  and  located  by  Mr. 
H.  £.  Long,  who  has  since  traced  it  for  nearly  three  miles,  and  for  a  further  distance 
of  two  or  three  miles  more  on  either  side  he  found  similar  outcroppings  of  apparently 
the  same  d^osit.  The  locations  covering  it  have  since  been  surveyed  and  filed  with 
Hie  following  numbers,  from  east  to  west,  W.  B.  118,  114,  113,  119,  91,  115,  116,  all 
is  the  northwest  corner  of  timber  berth  137,  and  W.  B.  116,  117  and  126,  adjoining 
in  timber  berth  143.  For  about  half  their  total  length  these  locations  border  on  and 
include  most  of  the  land  under  the  waters  of  McOool  and  Corner  lakes.  The  property 
18  now  known  as  the  Long  Tom,  and  aggregates  about  1,760  acres.  H.  E.  Long  and 
Jas.  J.  McFadden  are  the  two  applicants.  The  vein  lies  along  the  contact  between 
diorite  on  the  south  and  quartzite  on  the  north,  but  entirely  in  the  diorite,  and  ha^  ^  i 
been  uncovered  fJid  trenched  at  numerous  points  along  and  near  the  north  shore  of 
McCool  lake,  and  at  the  prominent  outcrops  on  both  sides  of  Corner  lake.  The  fissure 
now  filled  by  this  vein  follows  an  almost  straight  course  S.  80^  W.  , 

The  Reynolds  Property 

The  Reynolds  property  consists  of  mining  location  W  R  92  at  this  northwest  end 
of  Whiskey  lake  and  between  it  and  Bear  lake  and  the  short  stream  which  joins  the 
two.  It  lies  in  timber  berth  138,  about  a  mile  north  of  the  east  end  of  this  Long  Tom  ^ 
locations.  Chas.  C.  Reynolds  is  the  locator,  and  jointly  with  some  associates,  the 
applicant.  The  outcroppings  and  what  work  has  been  done  on  them  in  the  way  of  a 
Hg  open  cut,  are  reached  by  a  short  trail  from  the  bay  on  the  Whiskey  lake  side  about 
300  feet  north  of  the  creek  mouth.  The  vein  has  the  same  strike  as  the  Long  Tom, 
namely  8.  80^  W.,  with  about  vertical  dip  and  at  the  one  opening  is  twenty  feet  wide. 
This  width  seems  to  be  maintained  in  the  300  feet  over  which  it  was  traced  under  the 
moss.  It  is  composed  of  quartz  and  thie  slightly  altered  hornblende  country  rock, 
closely  intermixed  into  a  dark  mass,  tlrough  all  of  which  chalcopyrite  is  disseminated 
m  considerable  porportion,  mainly  in  a  fine  state.  In  this  case  the  contact  of  the 
enclosing  greenstone  with  the  quartzite  lies  to  the  south  a  short  distance,  nearer  the 
shores  of  Bear  lajke. 

• 

The  other  deposits  do  not  need  any  special  description.  One  is  covered  by  mining 
location  W  R  93,  and  from  its  position  at  the  easterly  end  of  the  Long  Tom  properties 
may  be  a  continuation  of  that  vein.  It  is  on  another  small  lake  on  the  east  and  west 
hne  dividing  timber  berths  137  and  138.  ' 

Another  oopper-bearing  lode  of  this  class  was  discovered  a  few  days  prior  to  my 
visity  and  has  been  applied  for  as  mining  location  Y  362,  by  J.  A.  Montague  and' 
associates.  It  borders  on  the  west  shore  of  Whitefish  lake,  which  is  about  one-quarter  , 
mile  west  of  the  lower  stretch  of  Whiskey  lake,  into  which  it  empties  by  a  swi^ 
mountain  stream.  It  is  reached  by  way  of  Whiskey  lake,  by  a  trail  starting  from  the 
camp  of  the  first  vein  mentioned,  W  R  94.  The  vein  cuts  across  a  mountain  or  high  hill, 
which  rises  several  hundred  feet  above  Whitefish  lake,  the  first  exposure  being  235 
teet  up.  It  lies  in  or  near  the  contact  btween  the  greenstone  on  the  northeast  and 
the  quartzite  on  the  southwest,  striking  approximately  N.  W.-S.  E.  The  vein  consists 
ci  a  coarsely  fractured  zone  of  the  trap  cemented  with  quartz,  with  the  chalcopyrite 
mostly  in  the  latter.     The  few  uncoverings  show  a  width  of  about  ten  feet  of  vein 

material.    Some  stripping  and  Other  surface  work  was  done  on  it  during  the  summer. 

» 

A  year  or  so  previous  to  my  visit  to  this  area  some  similar  copper  veins  were 
discovered  and  superficially  explored  farther  south,  probably  half  way  between  the 
Hassey  Station  copper  mine  and  these  Whiskey  lake  deposits,  and  reached  by  the 
same  road  from  Massey  Station.  This  may  indicate  a  considerably  larger  copper- 
bearing  area  than  has  so  far  been  defined. 
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NICKEL-COPPER   MINES 

With  the  resumption  of  ore  reduction  in  the  new  Bmelter  plant  of  the  Canadi^a 
Copper  Company,  the  reopening  of  the  Mond  Nickel  Ck>mpan;'B  mines  and  smeltt-r 
at  Victoria  Mines,  the  exploration  b;  diamond  drills  of  the  Lake  Superior  Corporation'? 
nickel  mines  prior  to  a  resumption  of  development,  and  th«  opening  up  of  some  sm&lleT  ' 
but  new  nickel  prospects,  the  outlook  for  the  coming  year  is  very  bright  in  tlie 
Sudbury  nickel  camps.  Depending  on  the  capacity  of  the  market  to  absorb  the  pr  > 
duct,  the  output  of  the  high-grade  matte  should  be  much  greater  in  1905  than  ever 
before.  The  Mond  Nickel  Company's  nickel  refinery  in  Wales  has  just  been  enlargei 
to  double  its  former  capacity,  so  that  there  need  be  no  cause  for  another  Euspensirtn 
ot  production  at  their  Canadian  mines  and  works  for  lack  of  an  outlet  for  the  matt^. 

The  nickel  ores  of  the  Province  have  been  added  to  by  the  new  finds  of  cobait- 
nickei  arsenides  and  silver  near  Uaileybur;  in  the  Temiskaming  district,  although 
for  a  time  the  probability  is  that  these  ores  will  be  treated  cut  of  the  Province. 

Visits  of  inspection  were  made  to  these  mines  in  June  and  October,  1904. 

The  mines  of  this  area,  nickel,  copper  and  any  others,  will  shortly  have 
within  reach  all  the  electric  energy  they  can  consume.  Besides  the  development 
fcf  the  High  Falls  water  power  for  use  by  tha  Canadian  Copper  Company's  mines  an. I 
works,   three  other   water  power  companies  will  shortly   have  electric  energy   for  sala. 


^ 


■ 


^r:i 


One  is  on  the  Wahnapitae  river  about  three  miles  south  of  Wahnapitae  station. 
C.  P.  R-,  where  the  hea_  of  water  is  53  feet,  the  maximum  power  5,00G-h.p,,  and  the 
amount  to  be  used  or  developed  2.500-h.p.  Another  is  at  McPhergon's  falls,  on 
the  Vermilion  river,  on  lots  11,  concessions  I  and  II,  Creighton  township,  about  te«i 
miles  due  south  of  Larchwood,  C.  P.  R,  main  line,  and  about  sixteen  miles  west  oS 
Sudbury.      The  head   of   water   here   is   35   feet   and  the   capacity   of  the   power   S,0(X) 
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h.  p.;  of  which  about  1,200-h.  p.  is  to  be  now  made  available.  The  Sudbury  Power 
Company  is  undertaking  this  work.  In  addition  to  these  two  which  are  simply  for  tlus 
»le  of  electric  power,  there  is  another  source  of  a  limited  supply  at  the  Spanish  River 
Polp  and  Paper  Company's  pulp  mill  near  Espanola,  where  a  drop  of  60  feet  on  the 
Spanish  river  is  now  under  control  for  the  development  of  10,000-h.  p.,  and  at  some 
future  date,  as  desired,  of  the  total  capacity  of  22,000-h.  p. 

CANi^DlAN  COPPER  COMPAN\^ 

Two  set-backs  were  encountered  by  this  company  during  the  year  by  the  burning 
down  first  of  the  Ontario  Smelting  Works  in  February,  and  in  June  of  the  West 
smelter.  By  leasing  the  plant  of  the  Mond  Nickel  Company  at  Victoria  Mines  thr> 
iroblem  of  refining  the  low  grade  matte  product  of  the  West  smelter  was  overcome. 
Rut  with  thje  destruction  of  this  latter  plant  all  production  work  had  to  cease  until 
October,  when  the  new  smelter  commenced  operations. 

The  management  has  been  active  in  incorporating  the  most  modern  economic 
ideas  and  practices  into  all  parts  of  the  works,  and  many  changes  and  improvements 
&re  noticeable  over  the  conditions  of  a  year  ago.  New  plant  is  bought  from  time 
to  time,  such  as  locomotives  and  other  rolling  stock,  roadbeds  improved,  new  lines  laid 
out,  and  new  buildings  erected  at  different  points  to  increase  the  capacity  or  efficiency 
of  the  various  parts  of  the  operations  at  mines,  roast  yards,  machine  shops,  foundry 
and  80  on,  not  forgetting  the  beautifying  of  the  town  of  Copper  Cliff  by  an  occasional 
coat  of  paint. 

The  only  changes  in  the  staff  are  the  appointment  of  P.  R.  Bradley  to  the  position 
of  smelter  superintendent,  and  the  resignation  of  Mr.  Baird,  and  of  Mr.  R.  Taylor 
as  smelter  foreman.  In  June  the  employees  numbered  1,082.  This  is  somewhat  reduced 
LOW  with  the  completion  of  the  smelter  plant. 

After  several  preliminary  trials  the  new  smelter  began  its  continuous  run  about 
the  end  of  October,  1904,  for  the  production  in  one  operation  of  high  grade  Bessemer 
matte.  The  last  Report  of  the  Bureau  contains  a  general  description  of  this  plant; 
in  detail  the  different  parts  are  as  follows:  Two  blast  furnaces,  capacity  550  tons  of 
charge  each  per  day ;  three  Bessemer  converters  in  place,  revolved  electrically ;  four 
settling  wdls;  slag  pots  on  double  truck  cars;  electric  travelling  crane  to  handle  con- 
verters and  matte  pots ;  in  the  power  house,  a  battery  of  four  water-tube  boilers  with 
water  purifying  system;  condenser  plant;  three  blower  engines,  one  for  the  converters 
and  two  for  the  blast  furnaces;  two  electric  generators  of  250  k.  w.,  each  connected 
to  high  speed  Corliss  valve  engines;  two  lighting  dynamos  of  75  k.  w.,  belt  driven  b; 
high  speed  Peerless  engines;  and  many  pumps  and  other  accessory  machines. 

There  are  no  important  changes  in  the  roast  yards.  No.  3  contains  about  100 
heaps  of  various  sizes,  and  No.  1  about  65,  comprising  about  175,000  tons  of  ore,  about 
ti\  the  company  care  to  have  lying  idle  preparatory  to  smelting,  since  half  this 
u>  sufficient  to  insure  a  steady  smelter  supply.  For  this  reason  not  many  heaps  have 
^eeli  built  latterly. 

Creighton   Mine 

Mr.  Geo.  A.  Sprecher  was  in  charge  of  this  mine,  with  a  force  of  177  men  in  June 
and  100  in  October.  The  pit  now  measures  250  feet  by  300  feet  plan,  by  the  same 
f^epth  of  60  feet.  The  shaft  has  been  extended  down  to  the  second  level,  140  feet 
ceep,  with  double  skip  road  and  ladder-way;  a  drift  runs  from  the  bottom  8.  70  feet, 
and  a  raise  from  there  to  the  pit  floor,  down  which  the  ore  is  now  in  part  stoped. 
'Hiis  latter  working  place  has  a  diameter  of  50  feet,  and  forms  a  pocket  for  storing 
l»rge  quantities  of  ore  ready  for  hoisting.  The  output  from  the  pit  and  second  level 
l*as  averaged  about  500  tons  a  day,  with  a  maximum  of  nearly  1,000  tons  a  day.  The 
»urfAce  is  being  stripped  to  the  8.  and  S.  E.,  preparatory  to  the  extension  of  the  pit 
m  that  direction. 
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The  mining  plant  ia  the  Mjae  except  that  s  new  double  drum  five-ton  boirt  has 
replaced  the  former  one.  A  fine  manager's  dwelling  h»s  been  built  in  addition  to  sereral 
other  dwellings  for  the  employees. 


CreightoQ  nickel  mine,  looking  Bouth. 


This  is  the  only  mine  belonging  to  the  company  which  is  now  producing  nickel  ore, 
all  the  remaining  working  ones  having  been  closed  during  the  summer  and  allowed  to 
fill  with  water.  The  Creighton  has  such  immense  reserves  of  high-gradej  cheapl;  mined 
ere  that  it  will  be  unnecessary  to  operate  the  other  properties,  probably  for  many  years 
to  come. 

Copper   Cliff   Mine 

Towards  the  last  the  output  of  this  mine  amounted  to  only  BO  tons  of  ore  a  day. 
which  though  unuBuall;  rich  did  nob  compensate,  the  company  state,  for  the  expenses 
entailed  in  the  operation  of  such  a  deep  mine,  and  in  August  1904,  the  pumps  and  other 
machinery  were  raised,  and  the  mine  permitted  to  fill  with  water. 

The  last  new  work  cDnBisted  in  rp-opening  the  bottom  of  the  old  big  gtope  on  the 
thirteenth  level,  and  breaking  down  considerable  ore  from  the  sides  and  far  face. 
Nothing  worth  while  now  remains  there.  After  sloping  out  all  the  ore  about  the  winze 
from  the  thirteenth  to  the  fourteenth  levels  to  a  size  of  10  feet  width  by  40  feet  length, 
tlie  same  winze  and  then  the  stope  were  continued  down  about  7S  feet  deeper,  the  8top« 
here  being  somewfaat  wider,  but  of  the  same  length.  The  continued  nickel-copper  content 
of  this  ore  ranged   from   ten  to  twelve  per  cent.,   mainly  copper. 
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Vermilion  and  Krean   Hill  Mines 

In  January  1904,  the  Vermilion  mine  was  re-opened  by  the  Canadian  Copper 
Company,  who  now  hav6  the  controlling  interest.  It  was  originally  known  as  a  gold 
and  platinum  deposit,  and  a  small  stamp  mill,  now  entirely  gone,  was  erected  to  treat 
the  ore.  But  after  passing  through  the  few ^  feet  of  weathered  surface  or  gossan,  into 
the  unaltered  sulphides,  no  more  free  precious  minerals  were  found,  and  so  the  venture 
rerminated.  .It  has  always  been  known  as  a  remarkably  rich  nickel  deposit,  though  small 
and  irregular,  and  the  present  development  is  for  further  exploration  only.  A  small 
mining  plant  consisting  of  a  three-drill  air-compressor,  60-h.p.  boiler,  small  hoist  engine 
and  pump  was  set  lip  to  facilitate  the  work.    The  old  camp  has  again  been  made  use  of. 

The  workings  comprise  several  small  open  cuts  and  one  large  one  8  feet  wide  by  50 
feet  long  E.  and  W.,  by  12  feet  deep.  Out  of  the  centre  of  this  a  shaft  has  been  sunk 
o7  feet  deep,  vertical,  and  7  by  7  f^et  in  size,  and  from  the  bottom  drifts  run  S.  E. 
tnming  £.,  80  feet;  and  W|.  60  feet.  At  80  feet  S.  £.  of  this  shaft  is  another  old  one, 
now  full  of  water,  but  reported  to  be  60  feet  deep.  The  ore  lies  in  an  irregular  contact 
ietween  quartzite  or  arkose  on  the  S.  and  S.  E.  side,  and  schists  and  greenstones  on  the 
N.  and  N.  W.  side,  occasionally  extending  into  thio  latter,  in  lenticular  pockets  and 
stringers  more  or  less  connected  and  continuous,  in  widths  varying  quickly  from  a  few 
inches  all  the  way  to  eight  feet.    Two  diamond  drill  holes  were  bored  near  the  old  shaft. 

This  mine  is  reached  by  a  two  and  a  half  mile  road  from  Victoria  Mines.  About 
half  way  in  it  branches  off  to  the  Krean  Hill  property  about  one  and  one  quarter  mile 
:artber  north,  where  the  company  have  four  miners  doing  a  little  prospecting  on  a  deposit 
of  nickel  sulphide  ore  somewhat  similar  to  the  Vermilion. 

Other  mention  of  these  deposits  will  be  found  in  Beports  of  the  Bureau  of  Mine-). 
Vol.  IV,  p.  36;  Vol.  VII,  pp.  142-3;  Vol.  XII,  p.  272. 

Huronian  Company 

The  International  Nickel  Company  have  formed  another  subsidiary  company  under 
the  above  name  to  develop  the  water  power  at  High  falls  on  the  Spanish  river,  for  the 
purpose  of  transmitting  electric  energy  to  the  mines  and  works  of  the  Canadian  Copper 
Company  at  Copper  Cliff.  High  falls  is  situated  about  four  miles  north  of  the  Oanadian 
Pacific  Railway,  Sault  Branch,  at  Nairn,  and  about  twenty-six  miles  southwesterly  from 
Copper  Cliff.  Instead  of  cutting  a  right  of  way  for  the  pole  line  the  latter  will  be  put  up 
along  the  v^anadian  Pacific  railway  tracks  to  Copper  Cliff.  The  river  at  the  falls  breaks 
lip  into  several  channels  over  a  dike  of  greenstone,  and  necessitates  an  unusual  amount 
of  dam  building.  Two  large  dams  will  confine  the  stream  into  the  head  race,  the  rocky 
hills  forming  thie  other  sides.  Four  smaller  dams  will  close  up  other  channels  and  a 
seventh  in  the  west  channel  will  take  the  overflow  and  be  provided  with  a  log  chute. 
There  will  also  be  a  heavy  bulkhead  at  the  end  of  tba  head  race  above  the  power  house, 
from  which  four  nine-foot  diameter  steel  penstocks  will  descend  at  an  incline  of  85 
feet  in  200.  All  dam  work  is  to  be  concrete.  The  present  drop  is  67  feet,  but  when 
raised  by  the  damming  a  head  of  85  feet  will  be  attained  at  which  it  is  estimated  the 
total  power  will  be  22,000-h.  p.  About  one-half  of  this,  or  11,000-h.p.,  will  be  trans- 
formed into  electric  energy  by  the  present  development,  and  the  plant  arranged  for 
the  utilization  of  the  rest  on  short  notice.  A  four-mile  line  of  railroad  was  first  of 
all  (in  the  spring  of  1904)  constructed  from  the  Canadian  Pacific  railway  tracks  at 
the  new  station  Turbine  in  to  the  falls. 

Messrs.  Ross  A  Holgate,  engineers,  have  charge  of  the  work,  and  Mr.  Geo.  Revell 
is  resident  engineer.  The  force  of  workers  number  300,  for  whom  a  large  number  of 
dwellings  have  been  erected.  It  is  expected  the  power  will  be  ready  for  use  by  the  end 
of  1906. 

VICTORIA  MINE 

During  the  year  since  last  inspection  the  mine  remained  closed.  A  few  days  prior 
So  my  visit  of  26th  October    1904,  unwatering  was  commenced,  the  intention  being  to 
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resume  ore  raising  as  soon  as  possible  and  fill  the  roast  yard  so  that  by  spring  smelt- 
ing might  again  begin.  The  smelter  plant  has  not  been  idle  long,  however,  being 
used  under  lease  from  February  to  July  by  the  Oanadian  Copper  Company,  for  raising 
their  low  grade  matte  to  a  high  grade  product,  and  also  for  a  short  time  making  smelter 
tests  in  the  Massey  Station  mine  copper  ore.  No  changes  of  importance  have  been 
made  in  the  plant. 

Mr.  H.  W.  Hixon  has  returned  to  take  charge  again,  and  informs  me  that  Dr. 
Mond's  nickel  refining  works  in  Wales  iiave  just  been  doubled  in  capacity.  This  will 
allow  of  immediate  treatment  of  all  matte  the  Victoria  plant  can  turn   out. 

The  Mond  Nickel  Company  has  continued  mining  at  the  North  Star,  which  mine 
was  under  lease  to  it,  and  has  had  all  the  ore  shipped  to  the  Victoria  smelter  yards, 
where  it  is  stocked  to  the  amount  of  about  15,000  tons.     It  is  to  be  smelted  now. 

North  Star  Mine 

Inspections  were  made  of  this  mine  in  June  and  October  1904,  and  it  was  found 
still  working  under  lease  to  the  Mond  Nickel  Company,  with  Mr.  C.  V.  Corless  in 
charge,  and  a  force  of  from  forty  to  forty-eight.  An  average  of  100  tons  of  ore  is 
raised  per  day,  and  immediately  shipped  by  rail  to  th^  Victoria  mine  smelter. 
The  above  lease  has  until  December  to  run.  The  open  pit  or  trench  on  thje  ore  body 
has  been  deepened  to  175  feet  by  means  of  a  shaft  down  its  centre  for  the  first  100 
feet  and  between  pillars  for  the  remaining  75  feet.  From  the  bottom  of  the  shaft  short 
drifts  through  these  pillars  lead  into  the  stopes  on  either  side.  The  E.  stope  extends 
80  feet  from  the  shaft  and  up  to  the  surface  10  feet  to  15  feet  wide ;  and  the  W  stope, 
120  feet  from  the  shaft  and  up  to  the  surface,  but  higher  up  not  more  than  100  feet 
in  length,  and  from  10  feet  to  20  feet  wide.  Both  £.  and  W.  faces  have  reached  the 
end  of  the  workable  ore.  To  determine  whether  or  not  it  extends  down  to  greater 
depths  in  sufficient  widths  a  number  of  diamond  drill  holes  are  being  bored. 

EVANS  NO.  2  MINE 

This  nickel  prospect  had  a  little  surface  work  done  on  i€  a  few  years  ago,  and  now 
is  undergoing  somewhat  more  extensive  development.  It  consists  of  the  following 
parts  of  lot  7,  in  the  third  concession  of  Snider  township,  aggregating  100  acres: 
N.  W.  J  of  8.  E.  i;  N.  E.  i  of  8.  W.  i;  S.  W.  i  of  N.  E.  i;  and  the  S.  E.  ani 
S.  W.  quarters  of  N.  W.  i.  The  Manitoulin  and  North  Shore  railway  cuts  across 
the  N.  W.  corner  of  one  lot,  at  8i  miles  west  of  Sudbury,  and  tEree-quarters  of  a  mile 
east  of  the  North  Star  mine.  J.  W.  Evans  of  Deseronto,  Ont.,  is  owner,  and  J.  A. 
Baycroft,  superintendent.  The  employees  number  four.  This  last  work  commenced 
in  August  1904,  when  a  small  camp  was  erected.  A  shaft  has  since  been  sunk  23 
feet  deep,  with  a  five  foot  crosscut  at  the  bottom  on  a  small  but  fairly  well  defined 
zone  of  m*xed  ore  in  gabbro. 


IiW)N  PYRITES  AND  ARSENIC 

Steep  Rock  Lake 

During  the  exploration  with  diamond  drill  and  otherwise  for  iron  ore  in  tha 
vicinity  of  Steep  Rock  lake,  Western  Ontario,  by  Messrs.  Mackenzie,  Mann  and 
Company,  a  valuable  vein  of  iron  pyrites  was  discovered.  This  happened  towards 
the  end  of  1903,  and  further  work  on  it  extended  into  1904,  but  no  ore  raising  his 
yet  been  undertaken.  The  locations  on  which  it  lies  are  A  L  460  and  461  on  the 
west  side  of  the  west  arm  of  Steep  Rock  lake,  and  adjoining  these  A  L  472^3-4  and 
462  have  also  been  acquired.  Five  diamond  drill  holes  were  sunk  within  a  distance 
of  1,200  feet,    showing   that  below   the    badly  weathered    and    indeterminable   surface 
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iitdications  an  almost  clean  vein  of  iron  pyrites  exists,  having  widths  from  south  to 
north  (its  direction  of  strike)  of  6,  9,  18,  21  and  upwards  of  12  feet.  The  pyritas 
ras  sand-like  in  the  last  hole,  caving  in  on  the  drill  rods  to  such  an  extent  that 
drilling  had  to  be  stopped.  The  widest  places  held  the  cleanest  ore,  although  all, 
acoording  to  Mr.  J.  A.  Wood,  the  superintendent,  is  of  shipping  grade. 

Development  to  the  productive  state  has  been  postponed;  and  in  the  meantime 
fxploraticms  of  a  similar  nature  are  being  conducted  at  other  points  on  the  lake  for 
further  deposits. 

The  vein  of  pyrites  appears  to  follow  a  fault  plane  in  the  ligCt  colored  chloritic 
ickists  of  the  area,  which  badly  squeezed  and  alterated  portion  of  the  rock  it  has 
replaced. 

Another  party  of  prospectors  was  conducting  explorations  for  iron  or  iron  pyrites 
m  the  same  neighborhood,  but  had  not  found  anything  at  the  time  of  my  visit, 
October   1904. 

James  Lake 

Mining  locations  W  S  404  and  405,  109  acres  in  area,  are  situated  a  short  dis- 
tance west  of  the  Temiskaming  and  Northern  Ontario  railway,  at  Rib  lake  siding, 
nine  miles  north  of  lake  Temagami,  and  bordering  on  James  lake.  They  are  owned 
by  Major  R.  G.  Leckie,  Sudbury,  and  have  been  under  development  by  him  for  the 
past  year  or  so, .  for  a  deposit  of  iron  pjrrites.  A  small  camp  has  been  erected  on  the 
shore  of  James  lake  to  house  the  force  of  five  to  etight  men. 

The  ore.  consists  of  a  fairly  clean  body  of  pyrrhotite  on  one  side  and  iron  pyrites 
on  the  other,  across  a  total  width  of  forty  feet,  and  apparently  lies  in  a  contact 
between  hornblende  granite  on  the  northwest  and  green  schist  on  the  southeast  side 
with  1  strike  northeast-southwest.  So  little  rock  is  exposed  on  account  of  the  uniform 
covering  of  soil  and  moss,  that  a  more  complete  idea  of  the  general  geology  of  tne 
locations  could  not  readily  be  obtained.  By  means  of  a  24-foot  shaft  and  several 
pits  and  open  cuts  the  ore  body  luas  been  explored  for  a  distance  of  400  feet.  One 
complete  cross-section,  beginning  on  the  southeast  side,  shows  5  feet  of  clean  pyrites, 
6  feet  of  rock  more  or  less  highly  mineralized,  12  feet  of  dean  pyrites,  and  finally 
abont  15  feet  of  pyrrhotite,  which  is  probably  a  fair  average  of  the  amount  of  each 
in  the  body.  The  ifon  pyrites  are  said  to  assay  from  48  to  50  per  cent,  sulphur, 
with  traces  only  of  gold.  The  pyrrhotite  is  not  thought  to  be  of  value  since  it  carrios 
only  from  $1.00  to  $2.00  per  ton  gold,  about  0.5  per  cent,  copper,  and  from  1  to 
I  0  per  cent,  nickel. 

Major  Leckie  expects  to  build  additional  camps  and  mine  houses,  increase  his 
force  and  ship  ore  during  the  coming  season.  The  proximity  (one-quarter  mile)  t> 
the  railway  will  allow  of  very  cheap  transportation,  a  necessity  to  the  mining  of 
uon  pyrites. 

Arsenic  Lake 

Locations  W  S  13  and  14  are  also  owned  by  Major  A.  Q.  Leckie,  who  has  had 
them  under  development  for  a  year  or  more,  with  a  force  of  about  seven  miners. 
I'hey  lie  on  a  small  pond  known  as  Arsenic  lake,  which  is  one  and  one-half  miles 
by  road  northwest  of  mile  post  74  on  tne  Temiskaming  and  Northern  Ontario  railway 
two  miles  north  of  Temagami.  So  far  tents  have  sufficed,  but  a  substantial  log  camp 
u  to  be  built  at  once.  The  ore  found  here  is  mispickel — arsenical  pyrites — filling  a 
shear  eone  about  8  feet  wide  in  the  green  schist  of  the  area.  Two  solid,  clean  bands 
of  ore,  aggregating  three  to  four  feet  in  width  lie  on  each  side  of  a  central  lower  grade 
lomewhat  wider  portion,  having  a  strike  about  south-southwest  by  north-northeast. 
The  ore  will  probably  be  sorted  into  two  grades  when  mined,  on  account  of  its 
ii regular  outline  and  composition,  the  greatest  width  of  solid  ore  so  far  explorad 
being  only  3  feet,  whereas  a  safe  average  of  the  whole  merchantable  body  is  about 
B  feet.    The  clean  ore  carries,  according  to  assay,  $16.63  per  ton  gold  and  silver,  and 
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3C  p«r  cent  AFBenic,  «nd  the  second  grade  not  over  10  per  cent  ars«nic.  Copper  and 
iron  pyrites  are  also  preeemt,  the  peroentage  of  copper  running  from  O.S  to  I.S  p^  cant. 
Stripping  with  open  cuts  bos  laid  bare  a  length  of  60  feet  by  a  width  of  30  feet  along 
the  ore  body. 

The  number  of  arsenic  deposits  already  discoyered  and  opened  up  in  this  im- 
mediate area  may  warrant  the  erection  of  an  arsenic  refinery  in  their  midst.  On 
this  same  road,  bnt  much  nearer  to  the  railway,  lies  the  Big  Dan  arsenic  locations, 
fnund  a  nnmbcT  of  years  ago,  but  only  this  year  explored  to  any  extent. 


CORUNDUM 


Canada  Corundum  Company 

With  the  gradual  adjustment  of  the  new  mill  to  the  ore  and  mining  conditions, 
the  scale  of  operations  hAs  increaEsd  at  alt  points.  Quarries  appear  to  almost  cover 
a  very  large  portion  of  the  hillside  in  which  the  ore  occurs,  and  the  mill  concentrates 
now  nearly  200  tons  of  ore  a  day,  with  a  corresponding  output  of  10  to  13  tons  of 


Canada  Conmdum  Company,  view  of  corundum  hill. 

corundum.  Certain  modifications,  such  as  curtailment,  alteration  or  increment  ot 
various  parts  of  the  process  and  plant  have  been  found  advisable  in  thje  interest  of 
increased  economy  and  capacity,  but  other  than  this  the  plant  and  operations  remain 
practically  the  same  as  at  last  inspection.  Mr.  D.  O.  Kerr  is  manager,  employing 
ft  force  of  from  135  to  140  men. 

A  number  of  new  buildings  have  been  .erected  near  the  mill,  including  office  and 
analytical  laboratory,  and  in  the  flat  opposite  a  small  hamlet  of  workmen's  cottages 
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bit  sprung  up,  the    otd    camps    being    inconveniently    distant    nov  that  all  work   >■ 
irnfined  to  this  one  locality. 

It  is  expected  with  this  complete  aystein  and  plant  that  grain  contndam  of  nmh 
pvritf  will  be  uniformly  produced  as  to  insure  a  steadily  increasing  demand.     There 


A 

1 

Canada  Corundum  Company's  mili. 

[.«cd  be  no  doubt  about  a  constant  supply  for  a  long  time  to  come,  if  not  indefinitely, 
tnt  it  requires  time  for  the  trade  to  Appreciate  this  euperior  but  somewhat  more 
EXpemive  abrasiTe. 

Ontario  Corundum  Company 

Thia  company  was  unfortunate  enougli,  last  spring  to  sufier  the  destruction  of 
ita  new  mill  by  6re.  But  with  unquenched  energy  plana  were  immediately  prepared 
for  snother  and  better  plant,  and  at  the  time  of  my  inspection,  20th  S^ptembi^r  1904, 
tbis  s-as  nearing  completion.  A  different  process  is  to  be  employed,  namely,  dry 
coarantration  throughout.  The  two  main  buildings  are  the  bailer  bouse  and  mill. 
Jk  the  former  a  125-fa.  p.  boiler  is  inetalled  to  do  all  the  drying  by  steam  as  well 
W  to  rnn  the  plant-  The  plant  comprises  five  Blake  crushers,  one  9  by  15  inches,  two 
1  by  10  inches,  and  two  4  by  10  inches;  two  "lightning"  (impact)  crushers  or  pulver- 
isen;  two  rolla;  dividers;  magnetic  separator— the.  Noble;  seven  Hooper  pneumatic 
)1E>  J  a  dryer ;  a  7S-h.  p.  horizontal  engine  and  electric  lighting  plant.  The  ore  will 
be  dried  immediately  on  arrival  from  the  mine  and  will  remain  dry  thereafter. 

Mining  is  confined  to  the  same  quarry,  but  from  now  out  sorting  will  not  form 
so  important  a  part  of  this  work,  since  most,  if  not  all,  of  the  ore  will  be  concentrated. 

A  force  of  twenty  men  is  employed   under  superintendent  W.  Mackie. 


MINES  OF  EASTERN  ONTARIO 

BY  E.  T.  CORKILL 

QOLD  MINE5 

Ihe  production  of  gold  in  'eastern  Ontario  in  1904  amounted  practically  tn 
ur>thing,  althx>ugh  a  number  of  gold  properties  were  under  development.  The  Belmont 
mine,  which  ceased  operations  in  1903,  has  not  as  yet  been  re-opened.  It  is  very  unfor- 
tunate that  a  mine  which  gave  such  promise  its  the  Belmont  should  be  allowed  to  lie 
idle.  Financial  men  still  have  faith  in  the  gold  mines  of  this  section,  since  two  new 
mills  were* erected  durng  1904,  and  additional  companies  are  being  formed  for  the 
purpose  of  developing  in  this  district.  One  thing,  however,  is  to  be  regretted,  and 
this  has  been  pointed  out  in  former  reports,  namely,  the  large  sums  of  money  spent 
on  the  surface  in  the  erection  of  stamp  mills,  and  installation  of  expensive  machinery, 
when  little  or  no  development  work  has  been  done  to  prove  the  extent  of  the  ore  body. 
This  cannot  be  wholly  blamed  on  the  managers,  as  the  stockholders  think  that 
dividends  should  begin  to  come  in  as  soon  as  work  is  c(Mnmenced. 

Crais  Gold  Mine 

The  Craig  property,  owned  and.  operated  by  the  Craig  Gold  Mining  and  Reduc- 
tion Company  of  Newark,  N.  J.,  comprises  the  south  half  of  lots  4  and  5  in  the  third 
concession  of  the  township  of  Tudor.  It  was  first  opened  some  years  ago,  and  in 
1896  a  shaft  was  sunk  on  it  to  a  depth  of  100  feet.  It  was  re-opened  in  1904,  and 
active  mining  work  begun  under  the  management  of  W.  A.  Hungerford. 

Two  shafts  have  been  sunk  at  a  distance  of  about  400  feet  apart,  the  south  shaft 
to  a  depth  of  110  feet.  At  a  depth  of  60  feet  a  level  has  been  run,  the  north  drift 
being  280  feet  and  the  south  drift  40  feet  in  length.  Stoping  is  carried  on  in 
both  drifts.     In  the  north  shaft,  which  has  beeii  sunk  to  a  depth  of  110  feet,  a  driit 

has  been  run  south  a  distance  of  80  feet  from  the  60-foot  level. 

A  Rand  compressor  plant,  two  80-h.  p.  boilers  and  double  drum  hoist  to  hoist 
from  two  shafts  have  been  installed.  Two  shaft  houses  have  been  built  with  ore  bias 
complete,  also  blacksmith  shop,  store  house,  Boarding  house  for  75  men  and  office. 
A  new  mill  80  by  32  feet  was  erected  in  1904,  and  a  Merrall  S-stamp  battery,  triple 
discharge,  was  installed.  Tbis  is  the  first  mill  of  this  pattern  erected  in  Canada,  and 
a  large  tonnage  is  claimed  for  it.     The  present  capacity  is  about  17  tons  per  day. 

A  force  of  forty-seven  men  is  employed. 

The  Pearce  property  owned  by  the  Cleveland  Mining  Company  was  worked  for 
some  months  in  1904. 

The  shaft  is  sunk  to  a  depth  of  185  feet.  Levels  were  established  at  60  feet  and 
100  feet,  and  320  feet  of  drifting  was  done.  The  air  was  supplied  from  the  Atlas 
Arsenic  Company's  works,  which  are  one  mile  distant.  The  mine  was  not  in  operation 
at  the  time  of  my  visit,  but  Mr.  W.  A.  Hungerford,  manager,  supplied  me  with  the 
above  information. 

Star  of  the  East  Mine 

This  mine,  owned  by  the  Star  of  the  East  Gold  Mining  and  Milling  Company, 
i^  situated  on  lot  24  in  the  tenth  concession  of  Barrie  township,  Frontenac  count-y, 
and  was  in  operation  during  the  whole  of  190^. 

[76] 
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There  are  two  veins  on  this  property  running  parallel,  about  60  feet  apart,  ia 
an  easterly  and  westerly  direotion.  On  the  south  vein  three  openings  have  been  made, 
tlie  deepest  of  which  is  about  dO  feet  in  depth.  On  the  north  vein  a  shaft  180  fe^t 
deep  has  been  sunk.  The  shaft  is  18  feet  by  11  feet,  solidly  cribbed  for  35  feet,  and 
timbered  the  entire  depth.  The  first  level  is  at  a  depth  of  80  feet,  from  which  drifts 
have  been  driven  50  feet  east  and  west.  No*  stoping  has  yet  been  done.  Hoisting 
is  done  by  meana  of  a  bucket  operated  by  a  duplex  cylinder  hoist,  24-inch  drum. 
A  boiler  of  30-h.  p.  capacity  supplies  power  to  the  hoist  and  to  the  drill.  The  mil), 
which  was  constructed  in  1904,  is  situated  alwut  one-quarter  of  a  mile  from  the  mine. 
A  lO-stamp  battery  was  installed  during  the  past  winter,  and  now  handles  thie  output 
ct  the  mine.    The  ore  is  first  crushed  to  one  inch  and  smaller  and  fed  into  the  sjbamps 

where  it  is  reduced  so  as  to  pass  through  a  OO-mesh  screen.  After  passing  over  the 
plates  the  pulp  passes  on  to  a  Wilfley  table.     The  concentrates,  which  consist  chiefly 

of  pyrites  and  a  little  magnetic  iron,  are  saved  for  future  treatment.  A  magazine 
built  of  stone  with  tin  roof,  boarding  house  offices,  stables  and  some  houses  for  men 
have  been  built. 

The  veins  occur  in  crystalline  limestone  from  four  to  six  feet  in  width,  dipping 
about  85  degrees  to  the  south.  Lenticular  massess  of  quartz  occur  in  the  .vein 
associated  with  pyrite,  magnetite,  actinolite,  calcite  and  zincblende  (not  common). 
Bismuth  and  bismuthinite  have  also  been  found  in  the  vein.  The  enriched  zone  it 
about  three  to  four  feet  from  the  hanging  wall. 
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Radnor  Mine 

The  Radnor   mine,  owned,  by  the  Canada  Iron   Furnace  Company,   was  the  chief 

producer  in  1904  in  the  eastern  part  of  the  Province.     About  2,500  tons  of  ore  was 

skipped   during    the  winter    to    the   company's   furnace  at   Radnor    Forges,    Quebec. 

On  account  of  all  mining  being  done  from  open  pits,  the  difficulties  met  with  during 

the  winter  were  considerable.     As  a  consequence,   only  one  pit  was  being  worked   at 

flie  time  of  my  inspection    in    February,    1905.       This    pit    is   called    No.   7,  and  's 

situated  300  feet  northwest  of  No.  8.  These  open  pits  are  in  a  semi-circular  form  from 

north  to  south.,    beginning  at  No.  7,  which  is  the  most  northerly,   and  following  in 

rotation  Nos.  8,  5,  6,  1,  2  and  3.     These  pits  show  that  the  deposit  has  a  uniform 

pitch  of  38  degrees  to  the  southwest.     No.  8  pit  was  worked  during  1904,  but  closed 

for  the  winter  for  reasons  mentioned  above. 

Diamond  drilling  was  carried  on  by  the  company  in  1904,  holes  being  put  down 
scnthwest  of  the  openings  and  the  deposit  found  to  be  quite  uniform  with  depth. 

No.  7  pit  now  being  worked  is  40  feet  long,  30  feet  wide  and  15  feet  deep.  The 
ore  is  a  coarse-grained  magnetite  interlaminated  with  gneiss.  Before  shipping,  it 
is  sorted  into  two  grades :  (1)  middlings,  carrying  about  30  per  cent,  iron ;  (2)  gool 
ore,  carrying  about  50  per  cent.  iron. 

It  has  been  shown  that  the  low-grade  ore  could  be  concentrated  by  means  of 
magnetic  separators.  If  this  method  should  prove  a  success  commercially,  a  great 
amount  of  ore  which  at  present  is  worthless  could  be  made  marketable. 

A  force  of  twenty-five  men  was  employed   under  superintendent  D.   J.   McCuan. 

Mineral  Range  Iron  Company 

The  properties  belonging  to  the  Mineral  Range  Iron  Mining  Company,  which 
are  described  quite  fully  in  the  Eleventh  Report  of  the  Bureau,  were  not  worked  to 
tBy  extent  during  the  past  year.  The  success  of  the  properties  depends  on  the  railway 
facilities  and  means  of  transportation  being  provided.   Mr.  H.  C.  Farnum,  the  manager 
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of  the  company,  is  now  endeavoring  to  have  a  railroad  built  from  L'Amable  station 
on  the  Central  Ontario  railway  to  Barry's  Bay  station  on  the  Canada  Atlantic 
railway.  This  road,  if  built,  would  furnish  transportation  for  both  the  iron  of 
Hastings  county  and  the  corundum  of  Renfrew  county. 

The  Mineral  Range   Iron  Mining  Company   have  done  a  great  deal  of  work   in 

stripping  and  proving  their  properties,  and  claim  to  be  able  to  ship  1,000  tons  of  ore 

per  day  as  soon  as  they  are  afforded  means  of  outlet.     Numerous  assays  of  the  ore 

show  the  ore  to  contain  from  50  to  60  per  cent,  iron,  from  .01  to  a  trace  of  sulphur, 

and  a  trace  of  phosphorus. 

Experiments  have  been  made  upon  the  ore  from  the  Ledyard  iron  mine  at  Bel- 
mont with  a  view  to  reducing  the  sulphur  contents  by  magnetic  separation.  Very 
satisfactory  results  were  obtained,  the  sulphur  content  being  lowered  to  one-tenth 
of  one  per  cent. 

In  the  vicinity  of  lake  Temagami  some  diamond  drilling  was  done  in  1904  to 
explore  the  iron  ranges  of  that  district.  Owing  to  difficulties  encountered  progress 
was  very  slow,  and  but  little  development  was  accomplished.  It  is  expected,  however, 
that  further  work  will  be  done  during  the  coming  season. 


IRON  PYRITES 

A  greater  interest^  is  being  taken  in  the  development  of  the  iron  pyrites  properties 
of  eastern  Ontario.  The  production  of  this  mineral  here  dates  back  to  the  year  1900, 
when  ore  was  shipped  to  the  Nicholls  Chemical  Works,  to  be  used  in  the  manufacture 
of  sulphuric  acid.  Since  that  time  the  production  has  steadily  increased,  resulting  in 
the  discovery  and  development  of  new  bodies  of  ore  ,and  interesting  other  capit-tl 
in  the  development  of  this  industry. 

American  Madoc  Mining  Company 

The  property  known  as  the  Jarman  Pyrites  mine,  about  one  mile  southeast  of 
Bannockburn,  was  worked  continuously  during  1904.  At  the  time  of  inspection  the 
employees  numbered  forty,  A.  F.  Rising  being  superintendent.  The  shaft  ha% 
reached  a  depth  of  190  feet  (an  increase  of  15  feet  since  last  inspection.)  The  ore 
has  been  stoped  down  to  the  third  level,  below  which  all  work  is  now  being  carried 
on.  The  north  drift  on  the  third  level,  which  is  at  a  depth  of  175  feet,  is  175  feez 
ill  length,  and  the  south  drift  90  feet.  A  10-foot  pillar  is  being  left  in  the  floor  of 
the  third  level  north  drift,  and  stoping  and  sinking  is  being  carried  on  simultaneously 
below  this  level.  Dams  have  been  constructed  on  the  third  level,  in  order  to  catch 
rill  the  water  from  the  upper  workings,  and  a  Cameron  sinking  pump  installed. 
Hoisting  with  bucket  has  recently  replaced  hoisting  with   the   skip. 

Another  property  situated  on  lot  23  in  the  twelfth  concession  of  the  township 
ot  Hungerford,  about  one-quarter  mile  from  the  C,  P.  R.  and  near  the  village  of 
Bogart,  was  worked  by  this  company  for  some  months  during  1904.  The  development 
work  has  shown  up  a  large  body  of  ore.  The  vein  runs  a  little  north  of  east  an-d 
dips  to  the  south. 

ThjQ  depth  of  the  main  shaft  on  the  vein  is  160  feet.  At  the  100-foot  level  tiie 
east  drift  is  run  40  feet  and  the  west  35  feet.  From  the  west  drift  a  crosscut  has 
been  run  north  a  distance  of  100  feet,  cutting  several  veins  of  pyrites.  The  two  widest 
veins  average  10  feet  each  of  marketable  ore. 

A  complete  plant,  consisting  of  air-compressor,  boiler,  hoist  and  rock  house,  is 
being  put  in,  and  preparations  are  being  made  for  extensive  mining  operations. 
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British  American  Pyrites  Company 

The  British  American  Pyrites  Company,  Limited,  of  Toronto,  commenced  de- 
\elopment  work  on  lot  11  in  the  eleventh,  concession  of  the  township  of  Madoc  on  the 
hnt  of  October,  1904.  A  force  of  nine  men  is  employed  under  superintendent  £.  L. 
Fraleck. 

Considerable  stripping  and  crosscutting  was  done,  and  a  shaft  7  by  12  feet  has 
been  sunk  to  a  depth  of  60  feet,  all  in  ore.  The  pyrites  is  very  high  grade,  some 
samples  running  as  high  as  50  per  cent,  in  sulphur;  an  average  of  about  48  per  cent. 
a  maintained  by  sorting  out  the  wall  rock.  A  well  defined  fahlband  is  here  traceablo 
for  a  mile.     The  diorite  appears  altered  on  the  surface  to  talc  and  chlorite  schists. 


LEAD  MINE5 


Hollandia  Mine 

The  lead  mine  owned  by  the'  Ontario  Mining  and  Smelting  Company,  and  iormerly 
Inown  as  the  Hollandia  lead  mine,  was  actively  worked  during  1904.  A  circuUr 
rater- jacketted  blast  furnace  was  installed  and  two  carloads  of  pig  lead  produced. 
Considerable  work  was  done  on  the  surface  during  the  past  summer  in  stripping, 
{roving  the  vein  to  outcrop  for  al  least  2,600  feet.  All  mining  work  is  now  being 
carried  on  from  No.  1  shaft,  which  is  vertical,  and  has  a  depth  of  100  feet,  with 
drifts  run  for  a  distance  of  25  feet  along  the  vein  from  the  shaft.  Nos.  2  and  3  shafts 
were  also  worked  during  the  year  and  some  stoping  done.  The  galena  is  here  found 
in  veins  associated  with  calcite  in  a  dark  colored  schistose  rock  which  may  be  called 
a  diorite  gneiss.     The  veins  cross  the  strike  of  the  country  rock. 

The  force  consisted  of  fifteen  men  under  superintendent  H.  F.  E.  Gamm.  Mr. 
Gamm  has  recently  been  succeeded  by  Mr.  Cushman  as  manager,  with  Mr.  Ellis  2kA 
superintendent. 

Frontenac  Mine 

Further  work  was  done  on  the  Frontenac  lead  mine  in  1904.  This  property  is 
part  of  lots  15  and  16  in  the  ninth  concession  of  Loughboro  township,  and  is  described 
m  the  Geological  Survey  report,  1866-69.  One  opening  40  feet  deep  has  been  made 
hud  about  500  tons  of  the  mixed  ore  (galena  and  zincblende)  raised.  The  vein  is 
about  11  feet  in  width,  and  maintains  its  width  as  far  as  developed. 

A  mill  test  of  this  ore  was  made  at  the  Kingston  School  of  Mining,  showing 
a  saving  of  70  to  80  per  cent,  of  the  lead  in  the  ore  with  ooarse  crushing.  As  shown 
by  thfi  report  on  this  test,  the  ore  carries  from  5  to  10  per  cent,  of  lead  and  2  to  4 
per  cent,  of  zinc.  The  concentration  is  best  done  by  crushing  in  rolls,  then  passing 
ever  the  jigs  to  get  rid  of  the  tailings.  The  jig  concentrates  run  over  60  per  cent. 
i<jad  and  are  high  enough  in  lead  for  shipment.  What  goes  through  the  jig  screens 
(12-meBh  or  under)  can  be  passed  over  the  Wilfley  table  with  a  fair  separation  of  the 
E^ena,  and  these  two  operations  will  save  from  70  to  80  per  cent,  of  the  lead  in  th^ 
ere.  A  greater  saving  might  be  made,  but  it  is  doubtful  whether  it  would  not  co^ 
more  than  it  is  worth  in  labor  and  equipment.  The  ore  contains  but  very  little 
silrer,  not  more  than  one  or  two  ounces  per  ton. 


ZINC  MINES 

The  Richardson  sine  mine,  on  which  development  work  has  been  being  done  for 
tb  last  three  or  four  years,  has  now  reached  a  depth  of  109  feet.  A  new  vertical  shaft 
ia  being  sunk  at  a  point  250  feet  west  of  the  old  shaft.     This  is  now  down  65  feet 
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I'ith  2  to  3  feet  of  ore  in  the  bottom.     A  shaft  bouse  hAS  been  erected  and  boiler 
ind   straight-line   air-compressor  installed.     A  concentrating   mill  is   atso   being   built, 


:,  showing  concentrating  mill. 


the  machinery  consisting  of  a  Sturtevant  crusher,    rolls,  jigs  and  tables, 
pected  that  all  machinery  will   be   in  position   by  July,   1905. 


COPPER  MINE5 

The  discovery  of  copper  pyrites  in  the  Coe  iron  mine  near  Eldorado  station  :n 
Hastings  county  was  referred  to  in  the  last  Report  of  the  Bureau.  As  aoon  aa 
discovered  the  mine  was  leased  under  option  to  the  Medina  Gold  Mining  Company, 
Col.  Saunders,  president,  who  were  under  contract  to  sink  €0  feet  on  the  vein. 
Work  has  steadily  progressed  and  the  shaft  is  now  down  about  50  feet.  A  crosscut 
was  run  at  a  depth  of  about  30  feet,  showing  a  good  width  of  vein. 

Tbe  copper  pyrites  wben  first  discovered  occurred  in  a  vein  a  few  inches  in  width 
III  the  hematite.  This  vein  widened  as  sinking  progressed,  developing  a  lead  of  con- 
siderable width.  Copper  stain  had  previously  been  noticed  when  the  mine  was  vorkcil 
for  the  iron,  and  a  small  piece  of  native  copper  was  found  near  the  surface  of  tb? 
deposit.  The  ore  is  high  grade,  due  no  doubt  to  a  secondary  enrichment  from  th^' 
leaching  out  of  the  copper  from  the  overlying  gossan. 

The  Parry  Sound  Copper  Mining  Company  did  a  little  work  at  the  Wilcox  mina 
during  1904.  The  work  consisted  of  deepening  shaft  No.  1  from  136  feet  to  146  feet, 
(.nd  then  crosscutting  100  feet.     Tho  ore  averages  about  4  per  cent,   copper. 
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PELD5PAR  MINE5 

The  production  of  feldHp»r  in  Ootario  has  up  to  the  present  been  confined  ex- 
caluMlf  to  Prontenac  county.  Owing  to  the  somewhat  limited  demand  for  the 
iriitersl,  and  consequentl;  the  difficulty  in  finding  a  market,  no  very  large  production 
is  likely  to  be  reached.  During  1904  work  was  done  on  several  properties  along  the 
KJDgston  and  Pembroke  Raihvay  in  Bedford,   Obd  and  Portland  townships. 


I.  2  pit,  or  northeast  port  of  the  Kicbardson  feldspar 


The  largest  producer  is  the  mioe  owned  and  operated  by  the  Kingston  Feldspar 
Minini;  Onnpany  in  Bedford  township,  known  ae  the  Richardson  mine.  This  miiia 
)iu  been  a  steady  producer  since  1900,  the  spar  maintaining  its  high  grade  qualitiea 
*hich  earned  for  it  its  market.     An  analyeis  shows  it  to  contain  the  following: 

Per  Cent. 

ftlloa 66:i3 

AlDmloa 1B.77 

PoUsb.... 12.W 

Bods J.ll 

The  feldspar  is  mined  from  a  large  open  cut  and  is  hoisted  to  the  top  of  the 
liill,  s  dirtance  of  SO  feet,  in  2-ton  buckets.  These  loaded  buckets  are  conveyed  on 
■^ou  to  pontoons  on  Thirteen  Island  lake,  on  which  the  ore  is  loaded,     It  is  tb.en 

Cm. 
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taken  by  tng  acrosB  th«  l&ke  to  a  portage,  placed  on  cars  and  drawn  acrow  to 
Thirty  Island  lake.  From  there  it  is  taken  bj  tug  and  pontoon  to  a  spur  of  thd 
Ringaton  and  Pembroke  Railway  at  Olendower,  where  by  means  of  a  ateam  boiat  tbe 
ore  Ib  loaded  directly  on  to  the  cars,  or  into  a  pocket.  The  company  have  been  at  a 
large  eipense  to  complete  thia  system  of  transportation.  Now  the  spar  ia  not  han- 
dled by  manual  tabor  from  the  time  it  ia  mined  until  it  ia  delivered  on  the  boats 
at  Kingston. 

TMe  quarry  is  divided  into  two  openinga.  No.  1  or  southwest  pit,  and  No.  2  or 
rortbeast  pit. 

No.  1  ia  at  a  depth  of  50  feet  and  baa  an  area  of  260  feet  long  by  50  feet  wide. 
No.  3  ia  the  same  depth  and  ia  300  feet  long  by  30  feet  wide. 

A  ditch  was  dug  in  the  spring  of  I90S,  600  feet  long  and  15  feet  deep  to  drain  thA 
pit.    Sloping  is  being  carried  on  from  the  north  end  of  No.  3  pit,  which  has  a  widtH 


Loading  akipe  on  pontoons  at  Thirteen  laland  lake.^Ricbanleon  feldapar  mine. 


of  36  feet  by  the  same  depth,  and  on  the  aouth  side  of  No.  I  pit,  where  a  stope  l> 
feet  in  height  is  being  begun.  By  means  of  two  derricks  hoisting  is  being  done  fro-ji 
both  pita  by  two  duplex  cylinder  hoists.     Ad  output  of  100  tons  per  day  is  now   main- 

A  force  of  thirty  men  ia  employed  under  superintendent   M.  J.  Flynn. 

The  two  pita  or  open  cats,  irh:ie  coming  together  on  the  eaatern  aide,  are  aepar- 
ated  on  the  western  side  by  a  large  mass  of  quartEwhich  intrudes  into  the  feldspnr. 
A  very  perfect  separation  of  the  quartz  and  feldspar  is  here  seen,  the  quartz  having 
crystallized  out  in  large  masses  and  overlying  the  feldspar  on  the  western  side  of 
No.  2  pit. 

Another  mine  a  short  distance  from  the  Richardaon  on  the  south  half  of  lot  3 
in  the  third  concession  of  Bedford,  owned  by  Charles  Jenkins  of  PetroHa,  was  worked 
Ca  M. 
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for  about  six  months  during  the  year.  A  small  force  of  men  was  employed  under 
foreman  Joe  Harris.  Three  pits  were  being  worked  at  the  time  of  inspection  with  a 
production  of  25  to  30  tons  per  day. 

Mr.  A.  M.  Chisholm  worked  a  property  on  lot  5  in  the  fourth  concession  of 
Bedford  for  a  short  time  during  the  year.  About  300  tons  of  feldspar  were  mined 
during  this  period. 

On  lot  10  in  the  fifth  concession  of  the  township  of  Oso,  near  Sharbot  lake, 
Messrs.  Mills  &  Cunningham  of  Kingston  did  some  development  work.  Considerable 
stripping  was  done,  and  a  very  good  body  of  ore  exposed. 


MICA  MINES 


The  mica  production  in  Ontario  in  1904  was  a  great  deal  less  tkan  during  the 
preceding  year.  This  decrease  was  due  to  the  depression  in  the  electrical  business 
u  the  United  States  and  consequently  a  lessened  demand  for  the  phlogopite  (amber 
mica).  The  mica  mines  of  Ontario  are  becoming  every  year  more  under  the  control  of 
the  large  electrical  companies,  who  mine  simply  for  their  own  use  and  not  for  the 
market.  On  this  account,  there  is  a  smaller  demand  for  mica  on  the  market,  and  the 
productiQn  varies  with  the  consumption. 

As  a  result  of  this  policy  tfafe  General  Electric  Company,  who  are  the  largest 
producers  in  Ontario,  only  operated  one  of  their  mines  during  the  last  year.  Their 
other  mining  work  consisted  wholly  of  prospecting  for  new  deposits.  The  Hanlau 
mine  near  Perth,  which  produced  a  large  tonnage  in  1903,  remained  idle  during  t^H, 
and  the  Lacey,  probably  the  largest  producer  in  Canada,  was  not  worked  to  its  full 
capacity. 

Another  thing  which  has  without  a  doubt  affected  the  mica  industry  is  the 
turning  o(  old  dumps,  which  were  thrown  out  at  a  time  when  the  grades  of  mica 
below  five  inches  square  were  not  marketable.  This  has  furnished  a  large  quantity 
of  very  cheap  mica  of  the  small  sizes.  This  is  more  particularly  applicable  to  India 
and  the  United  States  in  the  white  mica  trade  than  to  Canada.  These  dumps  have 
now  nearly  all  been  worked  over,  and  as  a  result  the  price  of  mica  will  almost 
necessarily  increase.  Very  little  new  development  has  taken  place  lately  in  th-) 
mica  trade. 

The  utilization  of  the  so-called  "milky"  mica  has  become  a  question  of  interest 
to  some  of  the  companies.  This  "milky''  mica  is  a  steel  gray  color,  while  the  typical 
phlogopite  is  brown  to  amber.  While  the  physical  conditions  of  these  two  micas 
ure  so  different,  their  optical  properties  are  similar,  with  the  exception  of  microscopic 
ijidusions  symmetrically  arranged  in  the  "milky"  variety.  This  "milky"  mica  can 
be  used,  but  the  cost  of  cleaning  and  splitting  is  greatly  increased  and  the  percentage 
of  marketable  mica  resulting  therefrom  very  small.  As  pointed  out  by  the  writer 
in  a  paper  read  before  the  Canadian  Mining  Institute,  the  change  is  due  to  a  segre- 
gation of  titanium  by  secondary  alteration. 

A  comparison  of  the  analysis  of  the  three  varieties  of  mica  is  here  given : 

Muscovite. 

SiO,     45.2 

AI3O, 33.5 

Fe,0, 2.7 

FeO    1.2 

MgO   1. 

BaO    

Na.0 1. 

K,0    «.5 

TiO,    

P        : 0.5 

H^O    4.5 


Phlogopite. 

Blotite. 

39.66 

39.5 

17.00 

16.5 

0.27 

5. 

0.20 

12. 

26.49 

12.5 

0.62 

•  • 

0.60 

0.7 

9.97 

8.8 

0.56 

1. 

2.24 

1. 

2.99 

2.8 
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MuBcovite  (wkite  mica)  has  not  been  produced  oommercially  in  Ontario,  although 
it  is  known  to  occur  in  several  localities.  Deposits  have  been  found  in  the 
township  of  Methuen,  Peterborough  county,  occurring  in  syenite  dykes  associated 
with  corundum.  This  mica  's,  however,  as  a  rule  too  hard  for  electrical  purposes, 
and  the  deposits  have  not  aa  yet  been  developed  to  any  extent.  A  deposit  of  musco- 
vite  has  been  found  near  Mazinaw  lake,  Effingham  township,  county  of  LeDDox. 
This  deposit  is  in  a  pegmatite  dike  which  has  been  traced  for  a  couple  of  milee  from 
surface  outcroppings.  Some  of  the  mica  is  a  very  clear  muscovite,  but  parts 
of  the  dike  contain  mica  quite  badly  stained  and  spotted  with  iron. 


General'  Electric  Company 

This  company  during  the  year  1904  operated  the  Lacey  mine  in  Loushboro' 
township,  and  during  the  summer  months  carried  on  considerable  prospecting  work 
in  other  parts  of  the  township,  and  also  near  Perth  in  the  township  of  3urgese. 

The  Lacey  mine  has  tor  the  last  few  years  ranked  as  the  largest  producer  >I 
mica  in  Ontario,  and  haa  probably  produced  the  largest  quantity  of  mica  of  anv 
mine  in  Canada.  The  mine  waa  opened  about  the  year  1899  by  J.  W.  Trousdale  of 
Sydenham,  who  worked  it  under  lease  until  the  first  of  the  year  1901,  when  U 
reverted  to  the  owners,  The  General  Electric  Company  of  Schenertady,  N.  V.,  wh) 
have  since  operated  it  with  Mr.  G.  W.  McNaughton,  manager. 


1 

In^l 

p^^S^M 

a  mine,  Frontenac  county,  owned  by  General  Electric  Company. 


>  last 


The  main  shaft   has   now  a  depth   of   18S  feet   (an   increase   of  60  feet   e 
inspection),  having  a  dimension  at  the  bottom  of  15  feet  by  18  feet. 

The  first  level  is  at  a  depth  of  60  feet.  From  this  level  in  tlie  southeast  drift 
at  100  feet  from  the  shaft  a  winte  has  been  sunk  to  the  third  level,  and  a  little 
(toping  done. 
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The  second  level  at  a  depth  of  85  feet  has  a  drift  running  northwest  45  feet. 
A  crosscut  is  being  driven  in  the  hanging  wall  from  the  second  level  platform  to  cut 
a  parallel  vein  of  mica  located  by  the  diamond  drill.  A  distance  of  31  feet  had  been 
driven  at  the  time  of  inspection.  Since  the  inspection  of  the  mine  a  large  deposit 
of  mica  has  been  located  by  this  crosscut  northeast  of  the  old  ore  body. 

The  third  level  at  a  depth  of  95  feet  has  a  drift  southjeast  130  feet,  being  ati 
increase  of  88  feet.  The  floor  of  the  easterly  drift  from  the  main  drift  has  been 
broken  through  to  the  level  below. 

The  fourth  level  at  a  depth  of  117  feet  has  two  drifts  running  southeast  of  the 
shaft,  the  easterly  one  being  135  feet  and  the  westerly  130  feet  in  length. 

The  fifth  level  (new)  is  at  a  depth  of  140  feet  with  northwest  drift  60  feet  i}i 
length.  Two  drifts  have  also  been  run  on  this  level  southeast  of  the  shaft.  The 
easterly  drift  has  a  length  of  135  feet  and  westerly  130  feet.  The  floor  between  the 
fourth  and  fifth  levels  in  the  easterly  drift  has  been  stoped  out. 

The  sixth  level  at  a  depth  of  165  feet  has  a  southeast  drift  60  feet  and  a  northwest 
drift  40  feet  in  lengtH. 

Northwest  of  the  shaft  the  mica  has  all  been  stoped  out  from  the  second  to  the 
ffth  level.  Timbers  have  been  placed  under  tMe  roof  overhanging  this  stope,  and 
pillars  left  between  the  stope  and  shaft.  StuUs  have  been  placed  in  the  floor  of  the 
fourth  level,  which'  has  been  broken  through,  to  thoroughly  protect  the  lower  workings. 

The  surface  machinery  consists  of  a  class  B  Rand  air-compressor,  which  furnfshes 
1,015  cubic  feet  of  fresh  air  per  minute  at  normal  capacity;  two  Jenckes  boilers  of 
70-h.  p.   capacity  each,  with    feed    water    heater    and    pumps.     A    hose    house    has 

been  built  and  small  pump  placed  therein  to  pump  water  from  the  old  Lacey  pit  for  the 
compressor  and  for  fire  protection,  The  company  also  own  a  diamond  drill,  and  some 
2,000  feet  of  drilling  has  been  done  at  the  Lacey  mine  prospecting  for  new  ore 
bodies  and  determining  the  extent  of  the  old  ones. 

The  General  Electric  Company  carried  on  prospecting  during  the  past  year  on  the 
Canada  Company's  lot  at  Mud  lake,  Loughboro  township,  and  on  the  Burns  property, 
lot  11  and  east  half  of  12  in  the  seventh  concession,  township  of  North  Burgess.  This  lot 
adjoins  the  lot  on  which  the  Hanlan  mine  is  situated. 

Freeman  Mica  Mine 

Richardson  Bros,  of  Kingston  worked  all  year  on  the  Freeman  property  on  lot 
7  in  the  ninth  concession  of  Loughboro  township.  There  are  three  parallel  veia3» 
The  mica  in  the  middle  vein  is  milky  and  badly  twisted.  A  very  fair  quality  is  fouud 
in  the  parallel  veins.  A  shaft  80  feet  deep  has  been  sunk  and  the  vein  stoped  out 
{or  40  feet.  The  mica  was  all  cleaned  at  the  mine.  It  is  the  intention  of  the  manag3- 
ment  to  begin  work  on  the  vein  of  black  mica  on  the  west  side  of  the  lake,  as  the 
demand  for  this  quality  is  increasing. 

m 

Baby  Mine 

The  Baby  mine,  about  14  miles  from  Perth,  on  lot  11  in  the  fifth  concession  of 
North  Burgess  -township,  was  re-opened  during  the  year.  The  mine  was  worked  some 
jears  ago  as  a  large  open  pit  15  to  20  feet  across  and  165  feet  deep.  A  mining  camp 
has  been  built  and  boiler  and  hoist  installed. 

The  west  half  of  lot  6  in  the  ninth  doncession  of  North  Burgess  was  worked  under 
lease  by  Messrs.  Montgomery  and  Adams  of  Perth.  A  shaft  40  feet  deep  was  suuk 
on  the  vein  having  a  width  of  6  feet.  A  short  drift  was  run  at  the  bottom  of  th'a 
^ft  northwest  along  the  vein.  -  The  mica  is  cleaned  at  the  Adams  trimming  works 
•t  Perth. 
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Kent  Bros 

The  operations  of  this  firm  are  largely  confined  at  the  present  time  to  theix 
mine  near  Buckingham,  Quebec.  The  Bob's  lake  mine  in  Bedford  township  was, 
however,  worked  until  October  of  1904,  when  it  was  temporarily  closed.  The  mica 
produced  from  this  mine  was  cleaned  at  the  firm's  mica  works  at  the  foot  of  Princess 
6t.,  Kingston.  The  mica  from  their  mine  in  Quebec  is  also  sent  here  to  be  cleaned. 
There  are  seven  men  employed  in  thumb-trimming  and  twenty-two  girls  in  thin- 
splitting  the  mica. 

Messrs.  Mills  &  Cunningham  of  Kingston  worked  an  amber  mica  property  on 
the  north!  part  of  lot  9  in  the  second  concession  of  South  Sherbrooke  township,  county 
of  Lanark,  for  some  months  during  the  year.  The  mica  was  found  in  a  vein  of 
calcite,  which  was  considerably  broken  by  faults  and  had  been  stibjected  to  much 
pressure. 

Prospecting  was  also  done  on  lots  4  and  7  in  the  third  concession,  and  lot  3  in 
the  fourth  concession  of  South  Sherbrooke. 

Mica  Trimmimg  Works  at  Ottawa 

The  General  Electric  Company  have  large  works  on  the  corner  of  Isabella  and 
Elgin  streets,  Ottawa,  which  are  fitted  up  with  cutting  knives,  thin-splitting  tabH-i. 
and  all  appliances  necessary  for  the  production  of  mica  in  its  marketable  state.  The 
mica  from  all  the  company's  mines  is  shipped  here  for  preparation.  After  prepara- 
tion the  mica  is  sent  to  the  company's  works  at  Schenectady,  N.T.  A  force  of 
ninety,  of  whom  fifty  girls  are  engaged  in  thin-splitting,  is  employed  under  superin- 
tendent R.  E.  Nivison. 

The  Laurentide   Mica    Company    have    recently    opened  a  large  factory  on   the 

corner  of  Queen  and  Bridge  streets.  This  company  ship  all  their  mica  to  ih« 
Westinghouse  Company  at  Pittsburgh,  Pa.,  for  use  in  the  manufacture  of  electrical 
machinery.  Some  of  the  jnica  is  obtained  from  this  company's  own  mine  at  Chelsea, 
Quebec,  and  the  rest  from  independent  producers  in  both  Ontario  and  Que- 
bec. A  force  of  175  girls  is  engaged  in  thin-splitting  the  mica,  twenty-four  on 
.  the  knives,  and  ten  thumb-trimming,  under  superintendent  Chas.  Girteau. 

Eugene  Munsell  and  Company  have  steadily  employed  an  average  of  about  twenty, 
nearly  all  girls,  engaged  in  thin-splitting,  under  superintendent  S.  0.  Fillion.  Most 
of  this  mica  is  bought  from  the  small  producers  of  Ontario  and  Quebec. 


PHOSPHATE  OF  LIME 

The  phosphate  industry,  wlrich  has  been  dormant  in  eastern  Ontario  for  some 
years,  received  some  attention  from  German  chemists  in  1904.  A  large  number  of 
phosphate  properties  were  purchased  and  a  company  formed  known  as  the  Dominion 
Improvement  and  Development  Company,  with  head  office  at  Hamburg,  and  branch 
office  in  New  York.  Work  was  done  last  season  on  lot  13  in  the  sixth  oonoession  of 
North  Burgess.  A  shaft  20  feet  square  was  sunk  and  a  quantity  of  mixed  phosphate 
and  rock  taken  out  Camp  buildings  were  put  up  and  preparation  made  for  the  pro- 
duction of  a  larger  tonnage  of  ore. 

GRAPHITE 

The  Black  Diamond  graphite  mine  was  leased  from  the  Ontario  Graphite  Company, 
I'imited,  by  Mr.  Rinaldo  McConnell  of  Ottawa,  and  has  been  operated  by  him  since 
Ist  May,  1904.  Under  Mr.  McConnell' s  management  a  dam  was  built  to  enable  the 
old   workings   to  be  unwatered,   which  owing  to  a  cave-in.   fafad  bee     filled  by  water 
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from  the  lake.  The  mine  was  then  pumped  out,  but  the  workings  were  found  to  be  in  such 
a  dangerous  condition  that  they  were  abandoned,   and  a   new  shaft  begun  ICX)  feet 

southwest  of  the  old  shaft  and  running  parallel  with  the  old  workings.  The  shaft 
is  souk  on  an  incline  of  thirty  degrees,  following  the  dip  of  the  vein,  and  has  a 
depth  of  170  feet.    Some  ore  has  been  stoped  from  the  south  side  of  the  shsaft. 

The  shaft  is  fitted  with  skip-track  and  ore  is  hoisted  by  skip  driven  by  duplex 
cylinder  single  drum  hoist  operated  by  compressed  air.  The  skip-track  and  the  way 
for  the  men  to  enter  the  mine  was  in  the  same  shaft  and  not  separated  by  partition 
as  required  by  the  Mines  Act. 

The  new  power  plant  on  the  Madawaska  river,  two  miles  from  the  mine,  has 
been  completed,  furnishing  power  to  run  compressor  and  mill. 

The  mill  was  closed  at  the  time  of  inspection  in  March  1905,  as  the  management 
was  installing  a  new  system  of  air  separation.  A  force  of  thirty  men  was  employed 
rnder  superintendent  Allan  McDonell.  • 

A  new  stamp  is  being  successfully  used,  wMch  greatly  increases  the  output. 
This  is  conical  in  form,  fitting  in  a  mortar  of  the  same  shape. 

The  McConnell  graphite  mine  in  North  Elmsley  township,  county  of  Lanark,  about 
•even  miles  north  of  Perth,  which  was  closed  in  1903,  has  recently  been  opened,  and 
work  is  expected  to  be  carried  on  the  coming  summer  in  both^  mine  and  mill. 


ACTINOLITE  AND  ASBEST05 

The  operations  of  Mr.  Joseph  James  and  the  International  Asbestos  Company  in 
the  grinding  of  actinolite  and  production  of  short  fibre  asbestos  was  brought  to  a 
standstill  last  June  by  the  blowing  out  of  their  mill  dam  by  a  lumber  company,  ka 
a  consequence,  all  operations  in  that  line  have  ceased,  pending  a  suit  regarding  the 

utilization  c>f  the  water  power. 

This  industry,  which  is  one  of  the  oldest  mining  ii^dustries  in  continuous  operation 
in  the  Province,  has  recently  received  attention  from  operators  both  in  England  and 
the  United  States.  It  is  to  be  hoped  that  the  difficulty  now  hampering  the  business 
will  soon  be  removed. 


TALC 

The  Henderson  talc  mine  on  lot  14  in  the  fourteenth  concession  of  the  township 
of  Huntingdon,  was  operated  for  two  months  during  1904  by  Mr.  8.  Wellington  of 
Madoc,  who  had  the  property  undpr  lease.  A  shaft  had  previously  been  sunk  to  a 
depth  of  53  feet  and  short  drifts  run  in  both  directions  along  the  deposit  at  a  depth 
cf  35  feet,  as  well  as  some  crosscutting  done,  proving  it  to  Have  a  width  of  20  feet. 
During  the  time  of  operation  in  the  past  summer  no  new  development  work  was  done. 

A  quantity  of  talc  was  mined  from  the  drifts  by  both  underhand  and  overhand 
Btoping.     The  best  grade  product  was  shipped  to  Newark,  N.  J. 


CALCIUM  CARBIDE 

With  the  increased  use  of  acetylene  gas  for  lighting  purposes  in  small  towns  and 
villages,  which  are  not  supplied  with  electric  lighlt  and  gas  plants,  the  manufacture 
of  calcium  carbide  has  been  placed  on  a  firm  basis,  and  a  steady  demand  is  assured. 

The  Ottawa  Carbide  CJompany,  with  works  at  Ottawa,  have  a  total  of  twenty 
fimaces.  At  the  time  of  the  writer's  visit  only  five  to  eight  furnaces  were  in  oper- 
ation, owing  to  the  low  water  supply.  The  process  for  the  formation  of  carbide 
(onaiBts  of  the  fusion  of  lime  and  coke  in  an  electric  furnace  according  to  the  reaction, 
CW)  4-  3  C  =  CSaC2  -f  CO.  The  fusion  requires  a  current  of  1,600  amperes  and  a 
voltage  of  75.    This  must  be  kept  constant,  which  is  accomplished  by  raising  or  lower- 
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iDg  the  upper  electrode.     The  lower  electrode  is  a  block  of  carbon  let  into   an  iron 
base  plate,  while  the  upper  electrode  is  a  suspended  carbon  block. 

After  fusion  the  furnace  is  dumped  and  the  unfused  part  returned  to  the 
furnace.  On  being  cooled,  thfe  scale  is  taken  off  the  fused  mass  by  means  of  pneumatic 
hammers  or  chisels.  The  carbide  is  then  crushed  to  a  uniform  size  and  packed  in 
tins  containing  100  pounds.  The  limestone  used  in  the  production  of  the  lime  (CaO) 
is  from  Welland  county.  It  is  very  pure,  low  in  magnesia  and  belongs  to  the 
Gorniferous  formation.  It  is  quarried  at  Port  Colborne  and  Skerkston,  and  is  also 
burnt  there  by  natural  gas  as  fuel.     An  analysis  shows  the  following  percentage: 

Silioa 2.00 

Alumina  and  ferric  oxide    I.IO 

lime 51.00 

Magnesia 1.10 

PhoBphornB 016 

Sulphur it 05 

The  company  at  Ottawa  produce  their  own  electric  power. 

Thie  calcium  carbide  factory  at  Merritton,  Welland  county,  was  also  in  operati  >d 
during  the  year. 


PETROLEUM  AND  NATURAL  GAS 

BY  B  T  CORKIUL 

The  past  and  present  year  have  seen  renewed  activity  in  the  petroleum 
fields  of  southwestern  Ontario.  This  activity  is  due  to  the  finding  of  two  new  oil 
fields,  namely,  the  Moore  township  field  in  Lambton  county,  and  the  Leamington 
&eld  in  Mersea  township,  county  of  Essex.  The  first  well  in  the  Moore  township  field 
was  brought  in  in  July  1904,  on  lot  3  in  the  tenth  concession,  and  in  the  Leamington 
field  on  Ist  June  1902,  on  the  farm  of  Gustavus  Straubel,  lot  288,  Talbot  Road. 

In  March  1905,  under  instructions  from  Mr.  T.  W.  Gibson,  Director  of  the 
Bureau  of  Mines,  the  writer  paid  a  visit  to  nearly  all  the  oil  and  gas  producing 
fields  of  southwestern  Ontario,  for  the  purpose  of  procuring  as  full  and  authentic 
information  as  possible  regarding  the  new  oil  and  gas  fields  that  were  being  opened 
rp,  as  well  as  of  ascertaining  any  new  developnysnts  that  were  being  made  in  the 
older  fields. 

Two  very  complete  reports  dealing  with  the  southwestern  peninsula  have  been 
published  by  the  Geological  Survey  of  Canada.  The  first  was  The  Geology  of  Canada 
(1863)  in  which  are  summed  up  the  results  of  the  observations  on  the  geology  of  the 
region  made  by  Logan,  Hunt  and  other  investigators.  In  the  Report  of  the  Geological 
Survey  of  1890-91,  Mr.  H.  P.  H.  Brummell  takes  up  the  occurrence  of  petroleum  and 
natural  gas  in  Ontario,  giving  logs  of  a  great  number  of  wells  and  also  sections 
illustrating  the  sequence  of  the  Palaeozoic  formations  in  Ontario. 

Individual  fields  have  been  described  in  recent  reports  of  the  Bureau  of  Mines. 
In  the  Thirteenth  Report,  Part  II,  the  chief  geolcgical  divisions  and  outcropping 
rocks  are  shown.  In  Vols.  Ill  and  VI  of  the  Journal  of  the  Canadian  Mining  Institute, 
Hr.  Eugene  Coste  Jias  published  papers  on  Natural  Gas  in  Ontario. 

PETROLEUM  FIELDS 

The  production  of  petroletun  in  Ontario  has  so  far  been  largely  confined  to  the 
county  of  Lambton.  The  first  oil  was  found  in  this  country  about  the  year  1862,  a  few 
years  after  the  great  oil  strikes  in  the  United  States.  There  have  been  in  the  county  of 
lambton  alone  about  eleven  thousand  producing  wells,  some  of  which  have  been 
yielding  oil  for  over  forty  years.  At  the  present  time  there  are  8,100  wells  in  oper- 
ation at  Petrolea,  and  1,000  at  Oil  Springs.  Probably  the  most  remarkable  thing 
about  this  field  is  its  permanency  of  flow  and  the  small  average  yield  per  well.  One 
group  of  100  wells  the  writfer  visited,  produced  150  barrels  a  month,  all  the  wells 
being  operated  from  a  central  pumping  station. 

JPetroleum  has  for  some  years  been  known  to  occur  on  Manitoulih  Island,  in  faot 
h  is  recorded  that  the  first  oil  found  in  Canada  was  that  discovered  on  this  island. 
A  company  was  formed  in  1865  to  bore  for  oil,  but  thte  venture  apparently  was  not 
successful.  At  the  present  time  more  drilling  is  being  done  there,  with  prospects  of 
Mter  results. 

Oil  has  also  been  found  in  other  counties  in  southwestern  Ontario. 

[89] 
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About  seven  years  ago  petroleum  was  struck  in  tha  townsfiip  of  Dutton,  Elgin 
county.  The  field  here  is  small,  comprising  about  400  acres,  but  the  wells  are  shallow 
and  have  a  steady  production.  The  oil  is  obtained  from  the  Corniferous  at  a  depth 
of  440  feet. 

In  Kent  county  small  fields  have  been  located  in  different  parts.  In  Raleigh 
townriiip  on  lot  18,  in  the  twelfth  concession,  a  flowing  well  was  struck  in  November 
cf  1902,  known  as  the  **Gurd  gusher."  Very  few  wells  Kowever  were  productive  ia 
this  field.  The  ''Gurd"  well  has  ceased  to  flow,  and  pumping  operations  hiAve  been 
given  up  in  the  field.     The  Wbeatley  field  in  the  township  of  Romney  has  a  steady 

production,  though  a  small  average  yield  per  well. 

The  Bothwell  field  *n  Zone  township,  county  of  Kent,  hhs  between  200  and  300 
producing  wells.  This  field  is  considered  a  good  paying  proposition.  It  has  a  small 
production  per  well,  but  the  output  last  year,  according  to  Mr.  Kennedy,  secretary 
of  the  United  Oil  and  Gas  Company,  did  not  depreciate  two  per  cent.,  as  compared 
with  the  previous  twelvemonth.  The  wells  are  quite  shallow,  averaging  in  depth 
about  600    feet,    and    formations    drilled    through)  are    very    similar  to  those  in  the 

Petrolea  field. 

North  of  the  Bothwell  field  in  Euphemia  township  is  another  group  of  wells  with 
a  small  production.  The  wells,  however,  are  very  shallow,  averaging  370  feet  {tKi 
thickness  of  drift  being  53  feet). 

Essex  county,  which  for  some  years  was  a  large  producer  of  natural  gas,  bids  fair 
now,  like  the  Petrolea  field,  to  become  an  important  producer  of  petroletmi. 

Oil  had  not  been  found  in  commercial  quantities  in  Ontario,  until  a  very  few 
years  ago,  in  any  formation  but  the  Corniferous,  and  oil  men  had  almost  become 
convinced  that  drilling  to  greater  depths  was  useless.  In  the  spring  of  1902  a  com- 
pany was  formed  in  the  town  of  Leamington  to  explore  for  gas  and  oil  in  that  sectioa. 
A  well  was  sunk  on  lot  238,  Talbot  road,  and  oil  was  struck  at  a  depth  of  1,074 
feet  on  1st  June  1902.  in  a  formation  previously  not  reccfn^ized  as  a  prolific  oil  stratum, 
ramely  the  Guelph  formation.  Thfis  formation  is  a  very  porous  dolomitic  limestone, 
and  has  been  known  for  years  as  a  producer  of  natural  gas  in  this  county.  No  very 
large  oil  producers,  however,  were  found  until  1905.  This  year  has  witnessed  the 
bringing  in,  in  this  field,  of  some  large  flowing  wells,  (the  largest  reported  as  ye^ 
being  the  Hickey  Nc^  4,  which  started  off  with  a  flow  of  1,200  barrels  per  day ;  this 
it  maintained  for  nearly  three  days,  and  then  gradually  diminished  day  by  day  until 
it  is  no^  down  to  about  200  barrels  a  day,  but  still  flowing.  On  10th  April  a  gusher 
was  truck  on  lot  9,  concession  4,  Mersea  township,  on  the  farm  of  Patrick  Smith, 
lliis  is  also  stated  to  be  a  very  large  producer.  The  exceeding  porosity  of  the 
I  reductive  sand  in  this  fi^ld  points  to  a  good  prospect  for  a  producing  oil  field,  if  the 
oil  is  not  too  near  the  salt  water.  At  present  the  oil  sent  to  the  refinery  at  Sarnia 
contains  considerable  water.  In  one  month  in  the  early  part  of  1905,  3,000  barrels  oF 
oil  were  shipped  from  this  field  te  the  refinery. 

Another  new  field  was  found  in  1902-03,  the  productive  area  being  a  still  lower 
horizon  in  the  geological  scale  than  the  formation  in  which  the  oil  is  found  in  the 
Leamington  field.  This  field  is  situated  in  the  county  of  Brant,  near  the  city  -if- 
Brantford,  faHaving  its  productive  area  in  the  Medina.  Several  oil  wells  have  been 
Irought  in,  with  small  production.  Gas  is  also  found  along  with  the  oil  in  most  of 
the  wells.  A  well  has  just  been  drilled  to  the  Trenton  in  this  field,  the  log  of  which 
id  given  in  another  part  of  this  report. 

NATURAL  QA5   FIELDS 

The  production  of  natural  gas  in  Ontario  is  now  limited  almost  entirely  to  the 
counties  of  Haldimand  and  Welland.  Th(e  Essex  field,  which  was  so  prolific  a  source 
of  gas  some  years   ago,  has  almost  entirely  ceased   to  produce,   hardly   sufficient   gas 
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being  obtained  to  supply  the  towns  in  proximity  to  the  old  fields.  In  October  1901, 
the  exportation  of  gas  to  Detroit  was  stopped  by  the  Ontario  Government  by  Order- 
in-Council  revoking  the  license  of  occupation  which  authorized  the  exporting  com- 
pany to  use  the  bed  of  the  Detroit  river  for  the  purposes  of  its  pipe  line,  in  the 
hbpe  that  by  so  doing  the  life  of  the  field  would  be  prolonged.  This,  however,  did 
not  have  the  desired  effect,  and  the  field  is  now  practically  abandoned.  Seven  gas 
Fells  were  drilled  north  of  this  field  in  1904,  three  or  four  of  which  are  producing  from 
3,000  to  90,000  feet  per  day.  These  wells  are  situated  practically  m  the  oil  field 
A  rock  pressure  of  398  lb.  was  recorded.  The  gas  is  used  to  supply  the  town  of 
Leamington,  and  also  for  drilling  and  pumping  in  the  oil  field. 

The  first  well  in  the  Welland  field  was  struck  in  August  1889,  on  lot  35  of  the 
tbird  concession  from  lake  Erie,  in  Bertie  township,  seven  miles  east  of  Port  Col- 
tome.  This  well  was  drilled  by  the  Provincial  Natural  Gas  and  Fuel  Company  of 
Ontario,  Limited.  The  gas  was  struck  in  a  white  sandstone  of  the  Medina  formation 
at  836  feet.  Previous  to  this,  however,  a  few  wells  had  been  sunk  at  Port  Colborae 
and  vicinity,  the  first  well  being  put  down  in  August  of  1886.  These  wells  were  small 
producers,  70,000  feet  per  day  being  the  largest  flow  obtained. 

From  fourteen  wells  put  down  by  the  Provincial  Natural  Gas  and  Fuel  Company 
a  supply  of  30,89^,000  cubic  feet  of  gas  per  day  was  obtained.  This  company  has 
supplied  Buffalo  since  January  1891,  and  during  the  past  year  has  constructed  8-inch 
high  pressure  pipe  lines  to  Niagara  and  Chippewa,  the  former  twelve  miles  in  length, 
and  the  latter  one  and  one-half  miles.  Gas  is  also  delivered  at  Bridgeburg,  Fort  Erie, 
Sherkston,  Stevensville,  Crystal  Beach  and  other  points  along  thto  lake  shore,  and  to 
any  farmer  applying  for  it  along  any  of  their  lines. 

The  Winger  field,  in  Wainfleet  township^  was  opened  in  1903,  and  has  now  eight 
producing  wells  which  have  a  rock  pressure  of  260  lb.  Another  field  opened  by  the 
same  company  during  1904  is  in  the  centre  of  the  township  of  Crowland.  In  this 
6eld  the  gas  is  found  in  the  Clinton  formation. 

The  Mutual  Natural  Gas  Company,  Limited,  of  Port  Colborne,  controls  a  field 
near  that  towji,  with  an  area  two  miles  east,  six  miles  north  and  three  miles  west. 
Ihe  northern  part  of  this  is  new  territory  opened  up  only  two  years  ago,  and  is  the 
most  productive.  The  gas  is  here  found  in  thto  Clinton.  The  company  has  35  pro- 
ducing wells  and  supplies  the  towns  of  Port  Colborne,  Humberstone  and  Welland. 
Jost  west  of  the  Mutual  Company's  properties  the  Welland  County  Lime  Works 
Company  utilizes  the  gas  in  the  burning  of  lime  from  wells  it  has  just  put  down. 

Northwest  of  Dunnville  in  the  township  of  Canborough,  Haldimand  county,  the 
Dominion  Natural  Gas  Company  has  put  down  34  wells  in  what  is  known  as  the 
.Attercliffe  field,  and  five  wells  outside  of  this  field.  The  wells  produce  from  25,000 
to  75,000  cubic  feet  per  well.  An  8-inch  high  pressure  pipe  line  has  been  constructed 
^0  Hamilton  and  Dundas  from  this  field.  A  pressure  of  60  lb.  is  attained  at  Dundas. 
The  Citizens'  Natural  Gas  Company  have  nine  producing  wells  in  Attercliffe  field  and 
supply  gas  to  consumers  in  the  town  of  Dunnville. 

ORIGIN  OF  OIL  AND  QAS 

In  dealing  with  the  origin  of  petroleum  and  natural  gas  the  aim  of  thfo  writer 
is  aclely  to  treat  the  subject  from  the  literature  of  the  subject  by  giving  extracts  from 
those  writings  in  which  the  chief  theories  have  been  advanced  or  supported. 

Theories  of  Inorganic  Origin 

Two  of  the  first  writers  to  advocate  the  theory  of  inorganic  origin  were  M.  Berthelot 
and  M.  Mendeljeff.     A  paper  was  published  by  M .  Berthelot  in  1866,  wherein  he  says : 

"If  in  acoordanoe  with  an  hypothesis  recently  announced  by  M.  Daubre,  it  ii 
to  be  admitted  that  the  terrestrial  mass  contains  free  alkali  metals  in  its  interior,  this 
liypotheeis  alone,  together  with   experiments  that  I   have   lately   published,    furnishas 
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almost  of  necessity  a  method  of  ezplainins.  the  formation  of  carbides  of  hydrogen. 
According  to  my  experiments,  when  carbonic  acid,  wl^ich  everywhere  infiltrates  the 
terrestrial  crust,  comes  in  contact  with  the  alkali  metals  at  a  high  temperature,  aoety- 
lides  are  formed.  These  same  acetylides  also  result  from  contact  of  the  earthy 
carbonates  with  the  alkali  metals  even  below  a  dull-red  heat. 

''Now  the  alkaline  acetylides  thus  produced  could  be  subjected  to  the  action  of 
vapor  of  water ;  free  acetylene  would  result  if  the  products  were  removed  immediately 
from  the  influence  of  heat  and  of  hydrogen  (produced  at  the  same  time  by  the  reaction 
of  water  upon  the  free  metals)  and  the  other  bodies  which  are  found  present.  But  in 
consequence  of  the  different  conditions  the  actylene  would  not  exist,  as  has  been  proved 
by  my  recent  experiments.  In  its  place  we  obtain  either  the  products  of  its  con- 
densation, which  approach  the  bitumens  and  tars,  or  the  products  of  the  reaction  of 
hydrogen  upon  those  bodies  already  condensed,  that  is  to  say,  more  hydrogenated  car 
bides.  For  example,  hydrogen  reacting  upon  the  acetylene  engenders  ethylene  and 
hydride  of  ethylene.  A  new  reaction  of  the  hydrogen  either  upon  the  polymeres  of 
acetylene  or  upon  those  of  ethylene  would  engender  formenic  carbides,  .the  same  as 
those  which  constitute  American  petroleum.  An  almost  unlimited  diversity  in  the 
reaction  is  here  possible,  according  to  the  temperature  and  the  bodies  present." 

In  1877  M.  Mendel jeff  published  a  paper  setting  forth  his  theories  on  the  Inorganic 

Origin  of  Petroleum  and  Natural  Gas.    From  a  resume  of  his  paper  the  following  i? 

an  extract:  — 

''Admitting  the  existence  of  metallic  carbides,  it  is  easy  to  fihd  an  explanatioa 
not  only  for  the  origin  of  petroleum,  but  also  for  the  manner  of  its  appearance  in  th» 
places  where  the  terrestrial  strata,  at  the  time  of  their  elevation  into  mountain  chains, 
ought  to  be  filled  with  crevices  to  their  centre.  These  crevices  have  admitted  water 
to  these  metallic  carbides.  The  action  of  water  upon  the  metallic  carbides  at  an 
elevated  temperature  and  under  a  high  pressure,  has  generated  metallic  oxides  and 
saturated  hydrocarbons,  which  being  transported  by  aqueous  vapor,  have  reached  those 
strata  where  they  would  easily  condense  and  impregnate  beds  of  sandstone,  which  have 
the  property  of  imbibing  great  quantities  of  mineral  oil.'' 

Also  in  Mendeljeff's  "Principles  of  Chemistry,"   vol.   I,  page  364: 

"As  during  the  process  of  the  dry  distillation  of  wood,  seaweed  and  similar  vege- 
table debris,  and  also  when  fats  are  decomposed  by  the  action  of  heat  (in  closed 
vessels)  hydrocarbons  similar  to  naphtha  are  formed,  it  was  natural  that  this  should 
have  been  turned  to  account  to  explain  the  formation  of  the  latter.  But  thi 
hypothesis  of  the  formation  of  naphtha  from  vegetable  inevitably  assumes  coal  to  bt» 
the  chief  element  of  decomposition,  and  naphtha  is  met  with  in  Pennsylvania  and 
Canada,  in  the  Silurian  and  Devonian  strata,  which  do  not  contain  coal,  and  correspond 
to  an  epoch  not  abounding  in  organic  matter.  If  we  ascribe  the  derivation  of  naphtha 
to  the  decomposition  of  fat  (adipose  animal  fat)  we  encounter  three  almost  insuperable 
difficulties:  (1)  Animal  remains  would  furnish  a  great  deal  of  nitrogenous  matter, 
whilst  there  is  but  very  little  in  naphtha ;  (2)  the  enormous  amount  of  naphtha  already 
discovered  as  compared  with  the  insignificant  amount  of  fat  in  the  animal  carcase : 
(3)  the  source  of  naphtha  always  running  parallel  to  mountain  chains  is  completely 
inexplicable." 

"Another  fundamental  reason  is  the  consideration    of    the    mean    density    of  thd 
earth.     Cavendish,    Airy,   Cornu,    and  many  others   who  investigated   the   subject    by 
various  methods,  found  that,  taking  water  as  1,  the  mean  density  of  the  arth  is  nearly 
5.5.     As  at  the  surface  water  and  all  rocks  (sand,  clay,  limestone,  granite,  etc.)  hav? 
a  density  less  than  3,  it  is  evident  (as  solids  are  but  slightly  compressible  even  under 
the  greatest  pressure)  that  inside  the  earth  there  are  substances  of  a  greater  density. 
namely,  not  less  than  7  or  8.      .     .     .     .     .     For  this  reason  it   is  possible  that  th3 

interior  of  the  earth  contains  iron  in  a  metallic  state." 

Many  other  eminent  chemists  and  geologists  have  made  investigations  and  have 
written  in  support  of  the  Inorganic  theory.  Mr.  Eugene  Coste,  in  the  Journal  of  the 
Canadian  Mining  Inptitute,  Vols  III  and  VI,  has  published  two  papers  dealing  more 
particularly  with  the  occurrences  in  Ontario,  and  the  evidence  here  furnishled  in 
support  of  this  theory.     Mr.  Coste  points  out  the  following:  — 

"1st.  In  the  Archean  rocks  we  find  carbon  under  the  form  of  graphite  in  gneisses 
(1)  in  pegmatite  dikes,  in  granites,  (2)  gabbros,  (3)  and  other  rocks,  the  igneous  origin 
of  which  is  undeniable. 

"2nd.  In  the  crystals  of  igneous  gneisses  and  of  most  granites  and  other  erupti're 
rocks,   gaseous  and  liquid  inclusions  are  most  abundantly  found,   and  these  are  verv 


1905  Petroleum  and  Natural  Qas  93 


oft«n  constituted   by  carbonic  acid  and  hydrocarbons,  and  also  often  contain  chloride 
of  sodium  in  solution  or  in  minute  crystals. 

''3rd.  Petroleum,  or  semi-liquid  or  solid  bitumens  have  often  been  noticed  and  cited 
by  many  abserrers  as  occurring  in  traps,  basalts,  or  other  igneous  rocks,  as  for  instance. 
by  Sir  \Villiam  Logan>  in  a  green  stone  dike  at  Tar  Point,  Gaspo,  Province  of  Quebec : 
by  Mr.  Rateau  in  trachytes  in  Galicia.    and   by  Professor  Arthur  Lakes'   in  injected 
Tolcanic  dikes  in  Archelutu  county,  Colorado. 

"4th.  Volcanic  rocks  forming,  vertical  necks  and  pipes  across  horizontal  strata, 
and  containing  carbon  in  the  pure  form  of  diamonds,  are  also  well  known  to  constitute 
in  South  Africa  the  deposits  of  these  precious  stones.  These  diamentiferous  volcan'c 
necks  and  pipes  also  contain  large  cavities  filled  with  gaseous  hydrocarbons  as  pointed 
out  by  Mr.  MouUe. 

''5th.  We  now  come  to  the  hydrocarbon  and  carbonic  acid  in  volcanic  manifesta- 
tions of  to-day.  Not  later  than  a  few  months  ago  the  civilised  world  was  suddenly 
startled  and  horrified  at  the  report  that  an  explosion  of  Mount  Pelee  hud  wiped  away 
in  a  few  minutes  the  entire  population  of  St.  Pieri*e,  Martinique  Island.  From  the 
account  of  the  catastrophe  then  published,  it  is  quite  certain  that  a  fearful  blast  or 
tornado  of  gases  suddenly  shot  from  the  side  of  the  volcano,  asphyxiating  and  burning 
in  a  moment  30,000  people.^    Nothing  else,  we  submit,  but  gas  could  carry  death  so 

suddenly  to  so  many  thuousand  people,   inside  and  outside  their  houses  over  a  whob 
city." 

To  quote  further  from  Mr.Coste:3 

"It  is  indeed  quite  clear  that  one  believing  in  the  organic  theory  of  the  origin 
of  natural  gas  and  petroleum  would  naturally  consider  that  there  might  be  natural  gas 
or  petroleum  deposits  under  any  part  of  the  peninsula  of  southwestern  Ontario  between 
the  Georgian  bay,  lake  Huron  and  lake  St.  Clair  to  the  northwest  and  lake  Erie  an^l 
lake  Ontario  to  the  southeast,  as  the  whole  of  that  large  section  of  the  country  is 
underlaid  with  Devonian  and  Silurian  strata  more  or  less  f ossilif erous ;  and  it  would 
be  and  has  been  impossible  to  any  one  following  that  organic  origin  theory  to  localize 
any  particular  district  of  that  peninsula  where  these  hydrocarbon  products  should' be 
found  by  drilling.  In  fact,  according  to  that  theory,  if  found  in  one  place,  these 
products  should  be  found  in  almost  any  other  part  of  the  peninsula.  On  the  other 
hand,  for  one  accepting,  as  I  did,  the  volcanic  origin  of  th^ese  pioducts  as  gaseous 
emanations  from  the  interior  of  the  earth  along  certain  fissured  and  fractured  zone? 
of  the  crust  of  the  earth,  it  was  possible  to  select  in  southwestern  Ontario  several  likelv 
new  gas  fields  by  mapping  out  the  probable  continuation  in  Canada  of  these  fissured 
and  fractured  zones  from  other  gas  and  oil  fields  already  located  and  developed  on  the 
•amp  cones  in  the  United  States." 

Theories  of  Organic  Origin 

The  organic  theory  of  the  origin  of  natural  gas  and  petroleum  is  supported  by 
those  who  believe  that  these  substances  are  derived  from  vegetable  and  animal  matter 
contained  in  the  rocks  in  which  they  are  found  or  in  associated  strata.  Compounds 
similar  to,  or  identical  with,  petroleum  and  natural  gas,  are  derived  by  the  process  oC 
destructive  distillation  from  both  vegetable  and  animal  substances.  The  manufactur? 
of  artificial  gas  from  bituminous  coal  is  also  a  familiar  illustration  of  the  possibilities 
in  this  direction.  Bituminous  shale  may  be  substituted  for  coal  in  the  manufacture, 
and  may  be  made  to  yield  a  series  of  these  bituminous  products,  including  both 
petroleum  and  gas. 

Beyond  the  fact  that  petroleum  and  natural  gas  are  derived  from  animal  and 
vegetable  remains,  there  is  little  agreement  among  the  most  responsible  authorities 
fts  to  their  particular  mode  of  origin.  Two  views,  however,  have  become  e^s£;ec]al]y 
prominent.  These  are  that  hydrocarbons  were  formeS  by  (1)  the  primary  distillation 
of  vegetable  or  animal  remains,  and  (2)  a  second  distillation  or  decomposition  of  organic 
remains  at  some  period  subsequent  to  their  deposition. 
Dr.  E.  Orton  thus  defines  these  different  opinions :  4 

^'The  first  view  is  that  petroleum  is  in  large  part  derived  from  the  primary  decom- 
position of  organic  matter  that  was  stored  in  or  associated  with,  the  strata  that  now 

<  OeOiOf7  of  Canada,  1863,  pp.  402  and  789.      a  Min.  Reaonroea  of  the  U.  8.,  1901,  p.  561 
3  Joomal  Can.  Min.  Inat.,  Vol.  III.    p.  79.  a  Oeol.  Survey  of  Ohio.  Vol.  VI. 


94  Bureau  of  Mines  No.  5 


contain  it.  According  to  this  view  the  decomposition  was  mainly  effected  in  ntu^  and 
the  product  resulting  is,  therefore^  mainly  indigenous  to  the  rock  in  which  it  is  found. 
The  last  feature  is  seized  upon  in  most  popular  statements,  and  a  theory  of  indigenous 
origin  is  made  to  include  most  beliefs  of  this  class.  It  must  be  borne  in  mind,  how- 
ever, that  no  author  is  to  be  found  wBo  holds  strictly  and  consistently  to  such 
indigenous  origin,  but  the  name  can  still  be  used  as  a  general  designation  without 
harm. 

"The  second  view  is,  that  petroleum  is  derived  from  the  secondary  decomposition 
of  organic  matter  stored  in  the  rocks.  It  supposes  the  original  vegetable  and  animal 
matter  to  have  suffered  a  partial  transformation  and  to  be  now  held  in  the  rocks  as 
a  hydrogen  compound,  from  which,  by  a  process  of  distillation,  oil  and  gas  are  derived. 
The  so-called  bituminous  shales  are  counted  the  chief  sources  of  these  products.  After 
distillation  it  is  held  that  the  gas  and  oil  are  mainly  carried  upward  by  hydrostatic 
pressure  to  some  overlying  porous  strattmi  that  serves  as  a  reservoir.  This  class  can 
be  conveniently  grouped  under  the  name  of  the  distillation  theory." 

The  Primary  Decomposition  Theory 

Tbe  greatest  exponent  of  the  theory  that  petroleum  is  derived  from  the  primary 
decomposition  of  organic  tissues  is  Dr.  T.  Sterry  Hunt.  He  urges  that  petroleum 
mainly  originates  in  and  is  obtained  from  limestones.  When  found  in  limestones  he 
counts  the  oil  indigenous,  but  when  found  elsewhere  as  in  sandstones  and  conglomerate, 
bp  counts  it  adventitious  and  he  then  refers  it  to  underlying  limestones.  In  speaking; 
cf  the  oil  fields  of  Canada  he  says: 5 

"The  facts  observed  in  this  locality  appear  to  show  that  the  petroleum  of  the 
substance  which  has  given  rise  to  it  was  deposited  in  the  bed  in  which  it  is  n6w  found 
at  the  formation  of  the  rock.  We  may  suppose  in  these  oil  bearing  beds  an  accumula- 
tion of  organic  matters,  whose  decomposition  in  the  midst  of  a  marine  calcareous 
deposit,  has  resulted  in  their  complete  transformation  into  petroleum,  which  has  found 
a  lodgment  in  the  cavities  of  the  shells  and  corals  immediately  near.  Its  absence 
from  the  unfilled  cells  of  corals  in  the  adjacent  and  interstratified  beds  forbida 
the  idea  of  the  introduction  of  the  oil  into  these  strata  either  by  distillation 
or  by  infiltration.  The  same  observations  apply  to  the  Trenton  limestone, 
and  if  it  shall  be  hereafter  shown  that  the  source  of  petroleum  (as  distinguished  from 
asphalt)  in  other  regions  is  to  be  found  in  marine  fossiliferous  limestone,  a  step  'will 
have  been  made  toward  a  knowledge  of  the  chemical  conditions  necessary  to  its  forma- 
tion." 

He  also  says:^ 

"In  opposition  to  the  generally  received  view  which  supposes  the  oil  to  originate 
from  a  slow  destructive  distillation  of  the  black  pyroschists,  belonging  to  the  middle 
and  upper  Devonian,  I  have  maintained  that  it  exists,  ready  found,  in  the  limestones 
below." 

Again :  7 

"It  has  already  been  shown  that  the  petroleum  of  Canada  occurs  in  two  distinct 
horizons;  the  one  in  the  limestones  of  the  Trenton  group,  and  the  other  in  those  of 
the  Corniferous  formation.  To  this  it  must  now  be  added,  that  the  petroleum  of  Gaspc^ 
probably  belongs  to  an  intermediate  position,  and  it  to  be  referred  to  limestones  of 
Upper  Silurian  age." 

Also  in  writing  of  a  dolomite  in  the  Niagara  formation  met  withi  near  Chicago, 
Illinois,  he  says: 

"A  layer  of  this  oleiferous  dolomite,,  one  mile  square  and  one  foot  thick  will 
contain  1,184,832  cubic  feet  of  petroleum^  equal  to  8,850,069  gallons  of  231  cubic  inchpi 
and  to  221,247  barrels  of  forty  gallons  each.  Taking  the  minimum  thickness  of  35 
feet  assigned  by  Mr.   Worthen  to  the  oil-bearing  rock  at  Chicago,   we  have  in  each. 

square  mile  of   it   7,743,745   barrels  of  petroleum With    such   sources 

ready  formed  in  the  earth's  crust,  it  seems  to  me,  to  say  the  least,  unphilosophical  to 
search  elsewhere  for  the  origin  of  petroleum,  and  to  suppose  it  to  be  derived  by 
some  unexplained  process  from  rocks  which  are  destitute  of  this  substance." 

Another  important  paper  on  petroleum  formation  is  Wall's  report  on  the  Trinidarl 
asphalt.     He  says:^ 


5  Amerioan  Jonmal  of  Soienoe.  Vol.  XXXY.,  p.  168.        6  American  Joarnal  of  Soienoe,    Vol. 
XLVI.,   p.  361.       7  Geolory   of   Canada   1863,  page  786.8  Quart.  Journal  Geol.  8oo.  XVI.,  p.   467. 
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"When  in  situ  the  asphalt  is  confined  lo  particular  strata  which  were  originally 
shales  containing  a  certain  proportion  of  vegeiabTe  debris.  The  organic  matter  has 
undergone  a  special  mineralization  producing  bituminous  in  place  of  ordinary  anthrac- 
iferouB  substances.  This  operation  is  not  attributable  to  heat  nor  to  the  nature  of 
distillation,  but  is  due  to  chemical  reaction  at  the  ordinary  temperatare  and  under  the 
normal  condition^  of  the  climate." 

• 

Origin  by  Secondary  Decomposition. 

This  theory  is  upheld  by  Messrs.  J.  S.  Newberry  and  S.  F.  Peckham,  both  of 
whom  advance  somewhat  different  opinions,  though  acknowledging  that  petroleum 
and  gas  are  the  product  of  the  secondary  rather  tlftan  of  the  primary  decomposition 
of  organic  substances.  The  former ^  contends  that  the  distillation  is  continuous  and 
pt  a  low  temperature,  while  the  latter  holds  to  the  view  that  the  distillation  was 
effected  by  the  heat  that  accompanied  tUb  elevation  of  the  Appalachian  Mountain 
System. 

In  his  paper  on  the  "Rock  Oils  of  Ohio,"  Newberry  says: 9 

"The  precise  process  by  which  petroleum  is  evolved  from  the  carbonaceous  matter 
contained  in  the  rocks  which  furnish  it  is  not  yet  fullv  known,  because  we  cannot  in 
ordinary  circumstances  inspect  it.  We  may  fairly  infer,  however,  that  it  is  a  dis- 
tillation, though  generally  performed^at  a  low  temperature.'* 

Again  he  says :  lo 

''The  origin  of  the  two  hydrocarbons  is  the  same,  and  they  are  evolved  simul- 
taneously by  the  spontaneous  distillation  of  carbonaceous  rocks.  Where  the  oil  and 
gas  producing  rocks  and  those  overlying  them  are  solid  and  compact,  decomposition 
of  the  organic  matter  they  contain  takes  j)lace  very  slowly  and  the  escape  of  the 
reacting  hydrocarbons  is  aknost  un possible.  Whwe  they  are  more  or  less  shaken  up, 
decomposition  takes  place  more  rapidly;  reservoirs  are  opened  to  receive  the  oil  and 
gu,  and  fissures  are  produced  whicE  serve  for  their  escape  to  the  surface.'* 

Also  in  the  same  volume,  page  158,  he  says : 

"We  have  in  the  Huron  shale  a  vast  repository  of  solid  hydro-carbonaceous  matter 
which  may  be  made  to  yield  ten  to  twenty  gallons  of  oil  to  the  ton  by  artificial  dis- 
tillation. Like  all  other  -organic  matter  this  is  constantly  under^oin^  spontaneous 
distillation,  except  where  hermetically  sealed  deep  under  rock  and  water.  This  results  in 
the  formation  of  oil  and  gas,  closely  resembling  those  we  make  artificially  from  thd 
same  substanoe,  the  manufactured  differing  from  the  natural  products  only  because 
we  cannot  imitate  accurately  the  process  of  nature.'* 

From  the  preceding  extracts  Newberry's  theory  may  be  summarized  as  follows: 
Oil  and  gas  are  the  result   of  a  continuous  and  spontaneous   distillation  of  the 

hitnminous  matter  of  certain  shales,  from  which  the  greater  part  of  the  two  hydro* 

carbons  is  obtained. 

A  few  brief  extracts  will  be  sufficient  to  state  the  theory  advanced  by  Peckham. 

He  8ays:>x 

* 'Bitumens  are  not  the  product  of  the  high  temperatures  and  violent  action  of 
rolcanoea,  but  of  the  slow  and  gentle  changes  at  low  temperature,  due  to  metamorphlc 
action  upon  strata  buried  at  immense  depths.  .  .  The  alteration,  due  to  the  combined 
action  of  heat,  steam  and  pressure  that  involved  the  formations  of  the  Appalachian 
system  from  Point  Gaspe,  in  Canada,  to  Lookout  Mountains  in  Tennessee,  involving 
the  Carboniferous  and  earlier  strata^  distorting  and  folding  them,  and  converting  the 
coal  into  anthracite,  and  the  clays  into  crystalline  schists,  along  their  eastern  border » 
^uld  not  have  ceased  to  act  westward  along  an  arbitrary  line,  but  must  have  gradually 
died  out  farther  and  farther  from  the  surface.  The  great  beds  of  shale  and  limeston<^ 
containing  fuooids,  animal  remains  and  even  indigenous  petroleum  must  have  been 
invaded  by  this  heat  action  to  a  greater  or  less  degree.'^ 

I>r.  Orton  says:** 

"The  double  origin  of  petroleum  from  both  limestones  and  shales — and  it  is  not 
necessary  to  exclude  sandstones  from  the  list  of  possible  sources — deserves  to  be  uni- 
versally accepted.     In  confirmation  of  this  double  origin,  it  is  coming  to  be  recognized 

9  Ohio  Agrlonltaral  Beport,  1859.      lo  Geol.  Snrv.  of  Ohio,  Vol.  I.,  1873,  p.  192. 
"  CeDint  of  the  United  States,  Vol.  X.         la  Geol.  Survey  of  Ohio,  Vol.  VI.,  p.  71. 
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that  the  oil  and  gas  derived  from  these  two  sources  generally  differ  from  each  other 
in  noticeable  respects.  The  oil  and  gas  derived  from  limestones  contain  larger  pro- 
portions of  sulphur  and  nitrogen  than  are  found  in  the  oil  and  gas  of  the  shales." 

Rock  Pressure  of  Qas 

In  connection  with  the  origin  of  petroleum  and  natural  gas^  pressure  is  a  very 
important  factor  to  be  considered.  Four  theories  have  been  advanced,  which  explain 
the  pressure  by: 

(1)  The  pressure  due  to  the  expansive  nature  of  the  resulting  gas  from  the 
decomposition  or  distillation  of  organic  remains. 

(2)  The  pressure  due  to  the  weight  of  the  overlying  rocks. 

(3)  Hydrostatic  water  pressure. 

(4)  Pressure  due  to  gaseous  emanations  from  below. 

The  last  two  are  probably  the  most  important,  and  the  two  which  are  chiefly 
upheld  by  geologists  at  the  present  time. 

The  second  theory  is  upheld  by  those  who  claim  that  the  weighl  of  the  overlying 
rocks  exerts  a  pressure  which  is  available  for  driving  the  accumulation  of  gas  out 
of  the  rocks  that  contain  them.  This  would  only  be  possible  were  the  rock  in  a 
crusUed  state,  as  otherwise  no  pressure  would  be  exerted  on  the  gas  contained  in  the 
Epaces  between  the  grains. 

The  third  theory  claims  that  the  cause  of  the  flow  of  both  petroleum  and  natural 
gas  is  due  to  the  pressure  of  a  .column  of  water  depending  for  its  height  on  the 
depth  of  the  strata  in  whicU  these  substances  occur.  Prof.  Orton  upheld  this  theory 
and  explained  it  to  be  similar  in  principle  to  the  flow  of  water  from  artesian  welb. 
The  amount  of  pressure  would  therefore  depend  on  the  height  to  which  the  water 
column  is  raised,  in  case  continuous  porosity  of  the  stratum  can  be  assured. 

The  fourth  th^bory  is  upheld  by  those  who  believe  in  the  inorganic  origin  of  natural 
gas  and  petroleum.     Mr.  Coste  writes :  '3 

''In  every  field  where  gas  is  found  in  several  strata,  the  highest  pressure 
is  always  recorded  in  the  lowest  or  deepest  strata.  For  instance,  in  the  Welland  county 
field  the  rock  pressure  of  the  gas  was  "300  lb.  in  the  Guelph  dolomite;  400  lb.  in  tha 
Clinton;  525  lb.  in  the  Medina  white  sand;  and  1,000  lb.  in  the  Trenton  limestone: 
these  enormous  pressures  decreasing  as  the  gas  travels  up  from  below  by  friction 
through  the  small  fissures  and  the  small  pores  of  the  'sands,'  we  submit,  cannot  be 
explained  any  other  way  than  by  a  volcanic  source  from  below." 

THE  GEOLOGICAL  SCALE  OF  ONTARIO 

» 

In  the  geological  formations  of  Ontario  the  possible  productive  areas  of  petroleum 
and  natural  gas  comprise  the  Palaeozoic  rocks  which  consist  of  strata  of  Devonian, 
Silurian,  Cambro-Silurian  and  Cambrian  age.  Overlying  these  is  drift  of  glacial 
and  recent  deposits.  The  thickness  here  assigned  to  each  is  the  comparative  thickness 
of  the  strata  of  the  Welland  field  to  that  of  the  Lambton  field,  taken  from  an  average 
of  the  deep  wells  put  down  in  those  fields. 

RECENT  AND  GLACIAL  /  Marifl,  olny )     c^,     ,«k  ,^^ 

DRIFT.  \Boulderclay /    ^^^  ^^  *^*- 

/Hortaee  and  Chemung 0—100    •' 

Hamilton  0—350    •• 


•i 


DEVONIAN -^comiferou;*:;;;!".  ■.'.;".!:::;:;; ;;'.;;;;;::::;;:;     o-2m 

VOriskany 0—    25 

/I>)wer  Helderberg \  300—1680    " 

[  Onondaga /     (at  Petrolea.) 

SILURIAN i  NIiSa»".'*.''."^'..      ."  .'!.'!'..'!.*.'!!!!.".'!}  290—485  feet 

Clinton. .' !.'!!!!!."!.'.';!.!!.*!!."!.'!;;'.!.'!.'!!.'.'.'.'     30—155  *• 

i^Medlna 950—300    " 

'Hadaon  River 780-850   " 

Utlca 17^-850    " 

Trenton 

GAMBRO-SILURIAN -(  Bird's  Eye  and  Black  River. 

Cha«y y  780—750    " 

Calciferous . 
Potsdam  .. 


V" 


13  Journal   Can.  Min.   Inst.,   Vol.  III.,  p.  83. 
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Trenton  Formation 

This  formation  is  the  lowest  in  the  geological  scale  in  which  either  gas  or  oil  has 
been  found  in  any  quantity  in  Ontario.  The  outcrops  of  the  Trenton  and  other 
loimations  in  Palaeozoic  groups  in  Ontario  have  been  described  in  the  Thirteenth  Report 
0^  the  Bureau  of  Mines,  Part  II.  Sections  of  these  formations  are  given  in  the  1803 
Heport  of  the  Geology  of  Canada. 

A  section  of  the  Trenton  in  the  vicinity  of  Montreal  is  as  follows :  m 


"Blaok  bituminoas  nodular  limestones  in  beds  varying  from  two  to  four  inches  separa^ 
ed  by  layers  of  blaok  bituminous  shale  of  from  one  to  (wo  inches  thiok.  The 
beds  are  highly  fossiliferons 10 

Qthj  bituminous  granular  limestone  in  beds  of  from  three  to  eighteen  inches  at  the  bo^ 
torn,  pasBing*  into  blaok  nodular  bituminous  limestone  at  the  top,  interstratUled 
with  black  bituminous  shale  in  irregular  layers  of  trgyn.  one  to  three  inches 10 

Gray  granular  bituminous  limestone  of  the  same  character  as  before  in  massive  beds  of 

from  t^u  inches  to  two  feet  thick 10 

Black  and  dark   gray  bituminous  nodular   limestone  in   beds  varying  from   two   to   eight 

inches  in  thickness ISO 

BJack  bituminous  compact  limestone  containing  about  ten  per  cent,  of  argillaceous  matter      350 

Hi 

In  the  southwestern  part  of  Ontario  drilling  has  reached  the  Trenton  in  Lambton^ 
Essex,  Brant,  Welland  and  Elgin  counties.  A  little  gas  and  oil  was  struck  in  thk 
formation  in  Essex  county,  and  a  high  pressure  of  gas  obtained  in  one  well  drilled 
in  Welland  county.  Near  where  the  Trenton  outcrops  on  Manitoulin  island,  small 
quantities  of  oil  have  been  found  at  depths  of  from  150  to  250  feet. 

Utica  Formation 

This  formation  consists  of  dark  brownish-black  shales,  very  brittle,  interstratifiBd 
^tb  occasional  beds  of  compact  brownish  limestone.  The  shales  yield  bitumen  by 
distillation.  They  overlie  the  Trenton  and  have  a  .thickness  varying  from  175  to  850 
feet.  The  upper  boundary  of  the  Utica  is  not  always  distinct,  as  the  Hudson  River 
shsle  that  overlies  it  sometimes  graduates  into  it  in  color  and  appearance. 

A  section  of  this  formation  in  ascending  order  gives :  'S 


lllask  brittle  bttuminons  shale 19 

Blsek  brittle    bituminous    shale    with    two    bands    of  yellow-weathering  limestone,   blaok 

within,  probably  magnesian,  and  Ht  for  hydraulic  purposes 8 

BUek  brittle  bituminous  shale IS 

Black  brittle  bituminous  shale,  breaking  into  small  fragments  in  consequence  of  an  imper- 

fsot  cleavage  Independent  of  the  bedding U 

VimA  brittle  bitnminons  shale  with  Qraptolithus  pristis M6 

6rsj  hard  sandstone,  interstratifled  with  bands  of  black  shale 6 

Blaek  brittle  bituminous  shale,  interstratifled   with  beds  of   sandstone 7 

US 

Hudson  River  Formatioa 

This  couriBts  of  greenish  and  bluish  arenaoeons  shales  interstratifled  with  dark 
(ray  arenaceous  shales  and  light  gray  sandstone.  With  them  are  associated  soma 
few  beds  of  arenaceous  conglomerate  with  calcareous  pebbles.  These  beds  vary  from 
730  feet  in  thickness  in  Welland  connty  to  860  feet  in  Essex  county. 

Medina  Formation 

Tbe  gray  sandstone  of  the  Hudson  River  passes  into  the  red  sandstone  and  shales 
M  the  Medina.    A  section  of  the  Medina  in  Welland  county  gives  in  ascending  order : 


Red  shales 880 

White  sandstone IS 

Blue  shales 12 

White  sandstone 10 

Bed  sandstone  and  shales 73 


M  Osolonr  of  Canada,  1863,  p.  137.        is  Geology  of  Oanada.  18(9,  p.  196. 
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Gas  has  been  foand  in  three  horisons  in  the  Medina,  namely:  1.  In  tlte  upper 
part  of  tbe  red  Medina  sandstone.  2.  In  the  upper  white  Medina  sandstone.  8.  In 
the  lower  white  Medina  sandstone. 

Clintoii  PormatJon 

On  the  Niagara  river  the  Clinton  is  limited  to  a  few  feet,  but  gradually  augments 
xn  thickness  to  the  northward.  It  consists  chiefly  of  thin-bedded  white  and  gray 
limestones.  Gas  in  found  in  one  horizon  in  the  Clinton  in  WeUand  oounty,  namely, 
about  ten  feet  below  its  surface.  Gas  and  oil  have  been  found  in  this  formation  in 
toiall  quantities  in  Ohio. 

Niagara  Formation 

The  Clinton  formation  is  generally  described  as  being  overlaid  by  the  blue  shales 
of  the  Niagara.  These  shales,  however,  thin  out  and  disappear  to  the  northward,  and 
the  shales  are  therefore  included  in  the  Niagara. 

A  section  of  the  Niagara  seen  in  the  cutting  of  the  Welland  canal  near  Thorold 

is  as  follows  in  ascending  order : 

Feet. 

Bluish  blaok  magnasian  UmesUme 10 

Oray,    ooaree-grained    tab-oryatalline  limestone 2.. 10 

Bluish  blaok  bitaminoas  shale  with  thin  bands  of  impnre  limestone 55 

Bluish    gray    argillaceous    limestone  B 

Bark    blniBh    bituminous   limestone    8 

light  and  dark  gray  magneslan  limestone  in  beds  varying  from  six  to  ten  feet  in  thickness  26 

Bluish  bituminous  limestone  holding  many  f ossIIb,  principally  corals 7 


124 

Queipii  Formation 

These  strata  consist  of  a  magnesian  limestone,  massive  or  thin-bedded.  It  is 
very  porous  with  small  drusy  cavities,  and  is  rich  in  fossils,  the  Megalcmus  Canadensis 
being  the  characteristic  one.  The  dolomites  at  the  top  are  bluish  in  color  succeeded 
by  white,  yellowish  white  and  grayish  white.  Gas  has  for  some  years  been  derived  froi.\ 
the  upper  beds  of  the  Guelph  dolomite  in  Essex  county,  but  oil  was  not  known  t « 
Occur  in  any  quantity  in  this  formation  until  1904,  when  it  was  struck  near  Lea- 
Islington. 

Onondaga  and  Lower  Helderberg 

At  the  base  this  formation  consists  of  red  shales  occasionally  marked  by  green 
bands  and  spots.  This  first  division  is  overlaid  by  greenish  shales  and  marls.  These 
strata  abound  in  small  veins  and  nodules  of  gypsum  and  readily  disintegrate  "when 
exposed  to  the  air.  The  third  division,  which  is  the  true  gypsum-bearing  portion, 
consbts  of  gray  or  drab  colored  magnesian  limestones  with  grayish  and  greenish 
shales  including  two  ranges  of  interstratified  masses  of  gypsum.  T&e  upper  division 
18  a  limestone  with  columnar  markings  on  the  surface  of  the  beds.  In  Canada  the 
Onondaga  formation  belongs  chiefly  to  the  upper  portion.  This  consists  of  dolomites 
and  soft  crumbling  sUales  which  are  greenish  and  scxnetimes  dark  brown  or  bluish,  in 
color  and  are  often  dolomitic.  The  dolomites  are  mostly  of  a  yellowish  brown  or  drab 
color,  and  are  in  beds  seldom  exceeding  a  foot  in  thickness.  Some  beds  of  bluiih 
dolomites  are  also  met  with. 

The  lower  beds  of  this  formation  in  Lambton  county  are  made  up  of  what  'we 
may  call  the  Salina.  In  some  sections  this  reaches  a  thickness  of  about  800  feet, 
composed  largely  of  salt  interbedded  with  dolomite,  the  salt  having  a  total  thftckneas 
of  some  700  feet. 

Ortekany  Formation 

The  Oriskany  sandstone  is  a  band  of  white  or  yellowish  rather  coarse  and  sharp - 
grained,  slightly  calcareous  sandstone,  varying  in  thickness  from  an  inch  to  -thirty 
feet. 

7a  M. 
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Comlferous  Formation 

This  formation  is  composed  largely  of  bituminous  limestones  holding  a  largo 
Fjnount  of  chert  or  hornstone.  The  lower  portion  consists  of  beds  of  a  light  gray 
hmestone.  The  upper  portion  is  a  limestone  of  compact  texture  and  varies  in  color 
irinn  drab  and  light  gray  through  different  shades  of  blue  to  black.  The  Comiferous 
ras  until  very  recntly  the  only  oil-bearing  formation  in  southwestern  Ontario.     Oil 

has  been  found  in  one  horizon  in  this  formation  in  what  is  termed  the  '4ower  lime.'* 
lliis  is  at  a  depth/  of  about  65  feet  in  the  formation.  The  formation  has  a  total  thick- 
ness of  about  200  feet. 

Hamilton  Formation 

This  formation  in  New  York  state  is  divided  into,  in  ascending  order : 

(1)  Marc^us  shales,  (2)  Hamilton  group,  (3)  Tully  limestone,  C^  Genesee  slates. 

(1)  The  Marcellus  shale  is  a  black  or  brown  bituminous  shale  or  pyroschist,  often 
pyritiferous,  and  closely  resembling  the  Utica  formation.  The  lower  portion  contains 
tkin  layers  of  dark  colored  impure  fossiliferous  limestone.  In  the  upper  part  the 
shales  are  destitute  of  organic  remains  and  lighter  in  color,  becoming  olive-gray  and 
psssing  into  the  succeeding  formation. 

(2)  The  Hamilton  group  consists  of  a  series  of  olive-colored  or  bluish  calcareo- 
arenaceous  and  argillaceous  shales  weathering  £d  ash  gray  or  brown. 

This,  according  to  Mr.  Hall,  consists  in  ascending  order  of: 

Feet. 

OliTe  shales 80 

Ooane  grained  shales  with  a  hard  oaloareous  stratum  at  the  top 40 

Biniflh  and  grayish  blue  Tery  foasillferous  8hal'»4  with  large  nambera  of  atrypa,  apirifera 

and  strophomeiia 90 

210 

(3)  The  TuUy  limestone  is  a  blackish  blue  concretionary  fossilferous  stratum,  which 
Ijss  a  thickness  of  about  twenty  feet  in  the  eastern  part  of  New  York,  but  thins  out 
westward  and  disappears  before  reaching  lake  Erie. 

(4)  The   Genesee   slates   consist  of  black  bitimiinous  shales,    very  similar   to  thi^ 

MarodUua  division. 

"At  Kingston's  Mills  in  Warwick  we  have  396  feet  of  soft  gray  shales  and  soap- 
stones  of  the  Hamilton  formation,  while  in  the  valley  of  the  Thames  these  strata  do 
■ot  measure  over  250  to  290  feet,  showing  a  rapid  thickening  to  the  northward.     This 
&ogmentation  of  volume  of  essentially  calcareous  deposits  in  this  direction  might  how- 
erer  be  expected  from  the  similar  thickening  of  ike  Onondaga  formation." 

Portage-Chemung  Formation 

This  formation  is  made  up  of  dark  bituminous  shales  holding  in  places  large 
calcareous  concretions  and  also  much  iron  pyrites,  the  shales  being  offen  coated  with 
&  yellow  rust  of  oxalate  of  iron.  Exposures  are  seen  at  Kettle  point  in  Bosanquet 
township.     There  is  no  record  of  these  hard  black  shales  having  been  met  with  in  any 

bcring  in  Enniskillen  except  in  those  unproductive  ones  to  the  north  of  Petrolea.  A 
^reat  similarity  exists  between  the  shales  in  the  upper  series  of  the  Hamilton  and  the 
lower  shales  of  the  Portage-Chemung. 

BORINGS  FOR  OIL  AND  QAS. 

In  the  following  pages  is  given  a  partial  record  of  boring  operations  carried  on 
in  those  counties  of  the  Province  which  have  proved  productive  of  petroleum  asd 
natural  gas. 

Welland  County 

Welland  county  is  the  most  easterly  county  in  Ontario  in  wMch  natural  gas  h43 
^«en  found  in  conunercial  quantities.  This  county  may  be  said  to  have  the  largeft 
flow  of  gaa,  and  the  most  lasting,  of  any  county  in  the  Province. 
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Gas  is  here  found  in  three  different  formations,  namely: 

(1)  Clinton.     (2)  Medina.     (3)  Trenton. 

The  gas  in  the  Clinton  is  found  in  the  first  twelve  feet  of  the  formation. 

In  the  Medina  the  gas  is  found  (1)  in  the  upper  part-  of  tUe  red  Medina  sand- 
stone, (2)  in  the  upper  white  Medina  sandstone,  (3)  and  (4)  in  two  horizons  in  th3 
kiwer  white  Medina  sandstone,  about  twenty  and  thirty  feet  below  the  preceding 
horison  in  the  upper  white  Medina. 

In  the  Trenton  the  gas  is  found  600  feet  below  the  top  of  the  formation,  at  a 
depth  of  2,330  feet  below  tide. 

The  old  Welland  field,  in  Humberstone  and  Bertie  townships,  has  been  described 
by  Mr.  Brumell,i6  and  also  by  Mr.  Coste,'?  so  that  it  is  not  necessary  to  do  more 
than  give  the  logs  of  some  of  the  wells  by  way  of  comparison  with  those  of  the  new 
fields. 

The  following  logs  of  wells  drilled  by  the  Provincial  Natural  Gas  and  Fuel 
Company  give  a  good  idea  of  the  various  strata  which  underlie  this  field  and  the'r 
respective  thickness. 

Well  No.  61,  Lot  2,  in  4th  Con.  Willoughby  Township ;  Elevation  610  feet. 


Formation. 


Drift 

Onondn^ 

Guelph  and  Niagara. 

Niagara  shales 

Clinton 


Strata. 


Clay 


Tliickness. 


Depth 


KemarkA. 


Medina 


Hudson  River 

Utica 

Trenton 


Calciferoiia 
Archean . . . 


Dolomites  andshaUs  with  gypoim 

Gray  dolomites 

Blue  shales 

Whit^  limestones 


Red  sandstone  and  shales. . 

White  sandstone 

Blue  shale 

White  sandstone 

Red  shales 

Blue  shales 

Black  shales 

White  and  gray  limestones. 

Gray  coarse  sandstone 
White  quartz 


18  feet  to 18 

202  feet  to .niO 

220  feet  to 440 

50  feet  to 490 

30  feet  to 520 

73  feet  to 593 


I  10  feet  to. 
,  12  feet  to. 
I  18  feet  to. 
830  feet  to. 
717  feet  to. 
160  feet  to. 
670  feet  to. 

19  feet  to. 
1  foot  to. 


603 
615 
638 
1463 
2180 
2340 
3010 

3029 
3080 


feet. 

feet. 

feet., 

feet. 

feet,, 

feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet., 

feet, 
feet . 


Salt  water  at  330  feet. 

A  little  gafi  at  495  feet  and  a 
little  salt  water. 


IGas  at  2,940  feet  1,000  lb. 
rock  pressure. 


Well  on  Lot  6  in  15th  Con.   of  Bertie  Township;  Elevation  605  feet.' 


Formation . 


Drift 

Onondaga. 


Strata. 


Thickness. 


Depth. 


Remarks. 


Guelph  and  Niagara.. 

Niagara  shales    

Clinton 

Medina 


Clay 

Dolomites,  gray  and  drHli.  black, 
shale  and  gypsum |300 


88  feet  to I    38  feet. 


Hudson  River. 


Utica 'Black  shales. 

Trenton 

Calciferous 

Archean 


Gray  dolomite. 

Blue  shales 

White  and  gray  limestones. 

Red  sandstone 

Blue  shale 

White  sandstone 

Red  shales 

Blue  shales 


White  and  gray  limestoni's. 

Yellowish  sandfitone 

Mica  schist 


230 

60 

82 

83 

15 

16 

850 

730 

171 

685 

45 

2 


feet  to 

feetti> 

feet  to 

feett«» 

feet  to •  743  feet. 

feet  to 758  feet. 

feet  to 774  feet, 

feet  to 1624  feet. 

feet  to i2354  feet. 

feet  to 2.525  feet. 

feet  to 3210  feet. 

feet  to 3255  feet. 

feet  to 3257  feet. 


338  feet. 
568  feet., 
628  feet. 
660  feet. 


Salt  water  at  470  feet. 


'  A  little  gas. 


A  little  salt  water. 


Well  on  Point  Abino,  Bertio  Township;  Elevation,  580  feet. 


/ornmtion 


Stmta. 


Thickness. 


Depth. 


Remarks. 


Drift Sand  |  10  feet  to. 

Corniferous Gray  limestones  with  flint 82  fe<*t  to. 

Onondaga !Gray    and    drab    dolomite,    blue 

shales  and  gyp.stim ,288  feet  to. 

Guelph  snd  Niagara. . .  Gray  dolomites 


Niagara  shales. 

Clinton 

Medina 


Blue  shales 

White  limestone 
Red  sandstone.. 
Blue  shale 


10  feet. 
92  feet. 

480  feet. 
235  feet  to 715  feet . 

65  feet  to ;  770  feet. 

30  feet  to 800  feet. 

80  feet  to I  880  feet. 

13  feet  to 893  feet. 


(ills  in  large  quantities   »i 
500,  530  and  580  feet. 


White  sand stoiu' 17  feet  to. 


910  feet. . .  IGas  at  902  feet. 
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From  the  information  derived  from  the  logs  of  a  great  number  of  wells  drilled 

m  this  county  Mr.  Coste  points  out  the  following  features :«« 

"1.  The  strata  dip  to  the  south  and  southeast  uniformly  at  the  rate  of  about  So 
feet  to  the  mile  except  for  a  small  synclinal  (about  one  mile  wide  and  30  feet  deep) 
the  axis  of  which  is  aoout  one  mile  north  of  No.  22  well  at  Point  Abino. 

''2.  Salt  water  was  struck  in  every  well  in  large  quantities  towards  tLe  middle  of 
the  Gnelph  and  Niagara  formation.  A  Mttl'i  salt  water  is  also  found  in  the  Clinton, 
in  the  White  Medina  gas  rock  and  in  the  Galciferons,  at  No.  14,  bat  in  none  of  these 
formations  below  the  Guelph  and  Niagara  is  there  anything  like  a  continuous  body  of 
salt  water,  which  on  the  contrary  lies  there  in  disconnected  small  bodies  of  water. 

"3.  Besides  being  found  in  the  strata  indicated  in  the  above  logs  gas  was  aliJ 
found  in  some  other  wells  in  large  quantity,  5  feet  in  the  Clinton  limestone,  10  feet 
in  the  red  Medina  sandstone  and  in  the  upper  white  sandstone  of  the  Medina.  Somo 
amber-^reen  color  oil  of  a  gravity  of  42^  degrees  Beaiun^  was  also  found  in  the  last 
few  feet  of  the  lower  white  Medina  sandstone  at  wells  Nos.  20,  28  and  62.  Th«  gas  in 
that  sandstone  is  generally  found  3  feet  in  from  the  top  of  it,  but  often  also  anothar 
vein  is  found  9  to  10  feet  in." 

The  Crowland  gas  field  occupies  an  area  of  two  miles  by  one  and  one-half  miles, 
about  the  middle  of  the  township  of  Crowland. 

The  well  on  lot  12  concession  six,  township  of  Crowland  is  quite  typical  for  the 
field.  • 


Formation. 


Strata. 


Thickness. 


Onondaga iSurface VM  feet  to. 

Dolomite  and  shales '120  feet  to. 

Guelph  and  Niagara. . .  Gray  dolomites 1238  feet  to, 

Niagara  shales iBlue  shales I  5S  feet  to. 


cainton White  limestone 


Medina. 


Red  sandstone  and  shales. 

White  sandstone 

Blue  shales : 

Whitt  sandstone 


80  feet  to. 
61  feet  to. 
12  feet  to. 
11  feet  to. 
18  feet  to. 


I>epth. 


Remarks. 


Casing  at  475  feet. 


120  feet. 

240  feet.1 

473  feet\ 

.528  feet/"- 

558  feet. . . .  I  Gas  at  538  feet. 

r>18  feet,      i 

631  feet. 

(^2  feet. 

r.(30  feet. 


This  field  is  operated  chiefly  by  The  Provincial  Natural  Gas  and  Fuel  Company. 
The  gas  is  piped  to  Niagara  Falls. 

Another  new  field  that  was  opened  in  1903  is  the  Winger  field  in  Wainfleet  town- 
ship. This  field  comprises  practically  the  fourth  and  fifth  concessions  between  lot^ 
So  and  31,  and  has  been  surrounded  with  dry  holes,  showing  it  to  be  simply  a  pool. 

The  gas  was  first  utilized  from  this  field  in  January  1904,   being  piped  into  the  mains 
m  the  old  Welland  field. 

Log  of  well  No.  4,  on  lot  31,  concession  5,  Wainfleet  township: 


Feet  Feet 

Surface 0—144 

Limestone  and  shftlc 144—315,  Onondaga  ...» 171 

Gray  dolomite 81.'>-475,  Guelph  and  Niagara .160 

Hlue  shales 475—520,  Niagara  shales 45 

White  limestone 520—555,  Clinton 85 

Redsandstone 555—615,  Medina  CO 

Grav  shales 616—640,        •'        25 

White  sandstone 640—662,       "        22 

Cased  off  water  at  490  feet.  Gas  found  at  640  feet  in  the  white  Medina  sand- 
stone, with  twelve  feet  of  gas  sand,  and  at  a  rock  pressure  of  260  lb.  Average  deptn 
of  wells  665  feet. 

There  are  twelve  producing  wells  in  this  fields  eight  being  owned  by  the  Provincinl 
Natural  Gas  and  Fuel  Company,  and  four  by  the  Niagara  Peninsula  Power  and  Gas 
Company,  who  are  piping  the  gas  to  St.  Catharines,  where  it  is  sold  to  the  St.  Cathar- 
ines and  Niagara  Power  and  Fuel  Company  for  distribution  through  the  city.  Piping 
to  St.  Catharines  has  not  yet  been  completed. 
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On  a  well  sunk  on  lot  6,  first  concession,  township  of  Wainfleet,  the  records  show 
the  following  formations: 

Feet 

Gray  dolomites,  shales  and  gypsum S90     Onondaga 

Gray  dolomite 240     Guelph  and  Niagara 

Bine  shale 55     Niagara  shales 

Dolomite 80     Clinton 

Sandstone,  red 45  ") 

Shale,  red  and  blue 40  VMedina 

Sandstone,  white 20  J 

Gas  having  a  flow  of  400,000  cuhic  feet  was  obtained  at  685  feet  at  the  summit  of 
tbe  Clinton.     No  gas  was  fonnd  here  in  the  Medina. 

It  has  previously  been  proved  that  the  strata  in  the  old  Welland  field  dip  uni- 
formly to  the  south  and  southeast  at  a  rate  of  thirty-five  feet  to  the  mile.  By  a 
comparison  of  the  last  two  logs,  it  is  seen  that  there  is  a  similar  dip  in  the  vicinity 
of  the  Winger  field. 

Haldlmand  County 

Explorations  for  gas  have  been  carried  westward  from  the  Welland  county  fields 
tc  this  county  with  fairly  good  results.  In  1902,  there  were  nine  producing  wells  in 
ihe  vicinity  of  Dunnville.  The  Attercliffe  field,  about  five  miles  northeast  of  DunnviUe 
in  the  northern  parts  of  the  townships  of  Moulton  and  Ganborough,  is  the  most 
important  in  the  county,  although  several  producing  wells  have  been  put  down  outside 
ihw  field.  The  Dominion  Natural  Gas  Company  have  thirty-four  wells  in  this  field  and 
five  wells  in  other  parts  of  the  county.  The  Citisens'  Natural  Gas  Company  of  Dunn- 
viUe have  nine  producing  wells  in  this  field. 

« 

Log  of  well  No.  3  on  lot  18  in  the  second  concession  from  Canborough. 

Feet 

Surface  (clay) 100  Upper  shales,  probably  Ononda^ 

Shale  ai)d  rock 318  Quelph  and  Niagara 

Gray  shale 45  Niagara  shales 

Dolomite 28  Clinton 

Sandstone,  red 48  Medina 

Blue  shale 48 

White  Medina 10      " 

Red  shales depth  of  26 

618 

The  gas  is  found  in  the  white  Medina  at  a  depth  of  582  feet,  with  a  flew  of 
13,000  to  13,000  cubic  feet  per  day. 

Leg  of  well  No.  2  on  the  Mansell  McCallum  farm  one-half  mile  sou^  of  Darling 
road  station  on  the  Wabash  railway,  Canborough'  township. 

Feet    Feet  Feet 

Sarface 0—66 

Limestone,  shale  and  gypsum 56—346  290  Onondaga 

Gray  dolomite 346—506  140  Ouelph  and  Niagara 

Blue  shale 506—546  40  Niagara  shales 

Dolomite 546—564  \  ««  nur^*r^ 

Omyshale 564-579/  ^  Clinton 

Sandstone,  red 579—619  40  Medina 

Gray  shales....^ 619-649  80 

Sandstone,  whfte 649—669  20       " 

Redshales 6.9—725  20       ••  _  

Qas  in  white  Medina  at  666  feet  having  a  flow  of  72,000  feet  per  day.  Water 
was  found  in  the  Onondaga  and  Niagara. 

Log  of  well  No.  1  on  the  farm  of  K.  S.  Robbins,  one  and  one-half  miles  west  of 

HcCallam's  well,  North  Cayuga  township. 

Feet    Feet     Feet 

Clay 0—  68 

Limestone  and  shale 58-358  300  Onondaga 

Graydolomite - 858—518  160  Guelphand  Niagara 

Blue  ahalee 518—558  40  Niagara  shales 

Dolomite 55^-5781  or  ninton 

Gray  shales 573-583/  »»  ^"nK>n 

Sandstone,  red 583—623  4t  Medina 

Giayshales 623—663  40 

Sandstone,  white 663-680  17 

Red  shale 680—790  110 


«t 
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Gas  is  found  at  667  feet  in  the  white  Medina  sandstone,  having  a  flow. of  60,000 
feet  per  day. 

A  comparison  of  the  logs  of  the  last  four  wells  shows  the  several  strata  to  ha>re 
a  respective  thickness  in  feet  as  follows: 


Clay 

Limefitone  and  sbales. 

Oray  dolomite 

Blue  Bhales 

Dolomite 

Gray  shales 

Sandstone,  red 

Gray  shales 

Sandstone,  white 

Reddiales 


No.  1 

No.  2 

No.  3 

No.  4 

58 

56 

100 

144 

300 

290 

318 

171 

160 

140 

■  ■  ■ 

160 

40 

40 

45 

45 

25 

38 

23 

35 

40 

4t 

48 

60 

40 

30 

48 

25 

17 

20 

10 

22 

no 

56 

26 

. . 

All  of  the  wells  were  put  down  to  the  red  shales  and  there  left  unfinished. 

In  comparing  the  logs  of  the  three  wells  given  in  Haldimand  county,  and  the  log 
of  well  on  lot  31,  concession  5,  Wainfleet  township,  all  being  practically  on  a  line  running 
east  and  west,  and  the  wells  on  tile  extremities  of  this  line  being  sixteen  miles  apart, 
we  find  the  depth  o9  the  white  Medina  'sandstone  in  which  the  gas  is  found  at  depths 
of  667,  656,  582  and  640  feet  respectively  from  west  to  east,  or  51,  53,  6  and  60  feet 
respectively  below  tide.  This  shows  that  between  wells  2  and  4  there  is  a  slight  anti- 
cline. Well  No.  3  is  in  the  Attercliffe  field.  TlHs  field  is  therefore  on  an  anticiir*' 
having  a  total  height  of  about  60  to  65  feet.  Sufiicient  logs  were  not  obtained  to 
determine  its  axis  or  dip. 

Some  wells  have  been  drilled  in  the  town  of  Dunnville,  gas  being  obtained  in  small 
quantity  in  nearly  all.  One  well  put  down  by  citizens  in  the  ttwn  averaged  a  pressure 
oi*  100  lb.  for  seven  months.  Gas  is  found  here  in  the  White  Medina  sandstone  at  a 
depth  of  800  feet. 

The  strata  in  this  county  dip  uniformly  to  the  south  thirty-one  feet  to  the  mile. 

Gas  is  piped  by  the  Dominion  Natural  Gas  Company  from  their  f^Us  in  Haldi- 
mand to  Hamilton  and  Dundas,  a  pressure  of  60  lb.  being  obtained  at  Dundas.  The 
main  pipe  line  is  an  8-inch  line  running  from  Canfield  in  Cayuga  township  through  to 
Seneca  tcwnship,  and  the  small  towns  of  Blackheath,  Binbro'ok  and  Rymal  to  Hamilton. 
Another  small  line  carries  it  from  Hamilton  to  Dundas.  Smaller  pipe  lines  from  thd 
company's  wells  in  Cayuga  and  Canborough  supply  the  main  line.  Gas  is  also  pipei 
to  Dunnville  by  both  the  Dominion  and  Citizens'   Natural  Gas  Companies. 

*  Brant  County 

Explorations  for  gas  in  this  county  were  carried  on  in  1888,  and  two  wells  were 
drilled,  one  being  put  down  to  the  Trenton.  The  boring,  however,  as  far  as  has  been 
recorded,  was  unsuccessful.  In  1903  drilling  for  gas  was  again  undertaken  in  the 
city  of  Brantford,  and  six  or  seven  wells  were  put  down,  four  being  on  the  Cockshuti 
property.  A  strong  flow  of  gas  was  obtained,  and  used  in  the  furnaces  of  the 
Cockshutt  manufacturing  works.  The  pressure  after  some  time  began  to  lessen  until 
the  supply  .was  not  sufficient  to  keep  the  furnaces  going.  It  was  then  found  that  oil 
bad  oozed  into  two  of  the  wells.  These  are  now  producing  about  eighteen  barrels 
per  month.  In  one  woll  drilled  by  the  Cockshutts  a  pocket  of  gas  was  struck  which  at 
first  yielded   775,000  cubit  feet  per  day,  diminishing  to  12,000  to  15,000  feet  per  day. 

Log  of  Cockshutt  well  No.  3: 

Surface  Fei*t 

Sandy  loii '11     7 

Wash  gravi'l 3 

Clay 40 

Quioksaii'l 21 

Harrl  i^win U 

Limestone,  &<■ 283  Gnelph  and  NiaK^arn 

Black  shales 45  Niaprara  shales 

Dolomite 12  Clinton  sand 

Red  Khalcs 4.5  Medina 

Gray  shales 45       •• 

San'dst<ine 20       *' 

Red  shales 88 
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Gas  and  oil  are  found  in  the  Medina  sandstone  at  a  depth  of  512  feet. 

Record  of    well   drilled   hy    Gould,  Shapley  and  Muir  Co.,    on    Wellington    street, 
Brantford : 

Feet  Feet. 

Snrfao^ 0—61 

Limestone,    eto 61—360             Ouelph    and    Niagara 299 

Black  ahalea 360 — 405             Niagara    abalea 45 

Dolomite 405—425             Clinton 20 

Battdstone^  red 425—460            Medina ^ 

Blue  ihalea _ 460—490                    "        30 

8tnd   rock 490—605                     "        15 

Sanditone.    white 505—615                    "        10 

Red  ibales 515—670                   "        155 

Gas  vas  struck  at  a  depth  of  610  feet,  \knd  according  to  the  record  obtained  from 
the  driller,  in  the  Medina  red  shales,  100  feet  below  the  horison  in  which  the  gas 
•s  found  in  other  wells  in  this  district.  The  rock  pressure  at  first  was  266  lb.  The 
Well  is  now  flowing  15,000  cubic  feet  per  day.  It  is  altogether  prcbable  that  as  the  gas 
pressure  decreases  in  this  well  oil  will  begin  to  come  in. 

The  disooTery  of  gas  and  oil  at  Bow  Park  Farm,  two  miles  southeast  of  Brantford 
is  described  in  the  Thirteenth  Report  of  the  Bureau  of  Mines.     Development  work  hp.- 
leen  steadily  going  on  since  that  time  and  ten  wells  in  all  suuk^  one  of  them  bein^ 
put  down  to  the  Trenton. 

I'Og  of  well  No.  4  on  Bow  Park  Farm : 

Feet  '               Feet. 

Snrfaoe 0—72 

Umeetone,  etc 72—365  Onondaga,   Guelph    and   Niagara 293 

BUck  ahalee  ...      .        365—415  Niagara    ahalee....     50 

Dolomite      415-430  Olinton 15 

Bed  ihalee 430—475  Medina 45 

Blue  ihale 475—505  "  30 

Gray  sand  (hard)....     505—625  "        20 

Bandstone,  white 525—532                     "        7 

Bed  ihalee 632—624  "  •      92 

Rnt  iras  ttroek  at  420  feet  in  the  Olinton. 

Moond  gas  stenok  at  530  feet  in  the  Medina  white  aandstone.  • 

Oil  itruck  at  542  feet  in  the  Medina  red  shales. 

Thfe  logs  of  the  wells  drilled  on  this  farm  are  very  similar,  the  greatest  variatici 
b^ing  in  the  thickness  of  the  white  Medina  sandstone. 

Logs  of  wells  No.  6,  7,  8  and  9  on  Bow  Park  farm : 


So.  () 

No.  7 

No.  8 

No 

ft. 

ft. 

ft. 

ft. 

S7 

45 

91 

97 

292 

276 

300 

290 

4o 

45 

45 

45 

20 

15 

23 

23 

30 

30 

31 

35 

30 

3n 

30 

35 

20 

'25 

30 

15 

13 

10 

•  •  •  • 

11 

111 

13:. 

203 

80 

Surface 

Onondaga.  Guelph  and  Niagara  liiui'Mtone 292 

Niagam  black  Rnales 

<'Unton  dolomite 

Medina  red  shaleK 

Medina  blue  ahalea 

Medina  gray  sand 

Medina  aandatone,  white 

Medina  red  shales 

650  616  753  630 

In  No.  6  gas  was  struck  at  430  feet  in  the  Clinton,  and  at  -538  feet  in  the  Medina 
vhite  sandstone.     Oil  was  struck  at  590  feet  or  63  feet  in  the  Medina  red  shales. 

In  No.  7  a  very  small  flow  of  gas  was  obtained  at  479  feet  in  the  Clinton. 

In  No.  8  a  flow  of  gas  was  obtained  at  439  feet  in  the  Clinton.  From  the  log  it 
is  seen  that  the  Medina  wUite  sandstone  is  entirely  lacking  in  this  well,  whicfi  will 
account  fcv  no  gas  being  found  below  the  Clinton  in  the  depth  drilled. 

In  No.  9  gas  was  found  at  436  feet  in  the  Clinton  sandstone,  and  at  549  feet  in 
Oie  Medina  white  sandstone.    Oil  came  in  60  days  after  the  well  was  drilled. 

"Hiis  field  is  similar  to  the  Dunnville  and  Attercliffe  field  in  that  the  gas  is  obtaine-J 
from  the  Ginton    and    white    Medina    sandstone.       The    chief    supply  of   p.^s  comes 
from  the  latter,  the  top  of  which  is  at  an  average  depth  of  530  feet  or  ahout  150  feot 
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of  an  elevation  above  tide.  The  top  of  the  white  Medina  sandstone  in  the  gas  dis- 
trict of  Haldimand  county  is  found  at  an  elevation  of  about  45  feet  below  tide.  Then 
'8  therefore  a  difference  in  elevation  of  about  195  feet,  or  a  uniform  dip  of  the  white 
Medina  sandstone  to  the  south  of  nine  to  ten  feet  per  mile. 

The  Trenton  formation  is  struck  on  Bow  Park  Farm  at  a  depth  of  1,930  feet  or 
•n  elevation  of  1,250  feet  ]>eIow  tide.  The  Trenton  is  encountered  in  Welland  county 
at  an  elevation  of  about  1,750  feet  or  600  feet  lower  than  at  Brantford,  showing  the 
Trenton  also  to  have  a  south  and  southeasterly  dip,  with  some  of  the  lower  strata 
increasing  in  thickness  in  a  southeasterly  direction. 

The  gas  from  the  wells  at  Bow  Park  Farm  has  been  piped  to  Brantford  and 
leased  to  the  Imperial  Natural  Gas  Company,  who  supply  the  city. 

Two  or  three  of  the  wells  have  been  shot,  but  the  flow  did  not  appear  to  be  in- 
creased. 

The  Provincial  Natural  Gas  Company  drilled  three  holes  northeast  of  Bow  Park 
but  nothing  was  struck. 

Norfolk  County 

Following  is  the  record  of  a  well  drilled  at  Port  Rowan  in  the  county  of  Norfolk : 

Depth.  Formation.                                     Color. 

0~  300    Surfaoe   Olay. 

300 —  ^f^^    Gomif erouB    Gray  limeBtone. 

36S*  440  **  Qrayish-blue  limestone. 

440«  470  **  Dark  brown. 

470—  664  ••  Bluish  traj. 

664—  685    Gomif erons    or   Oriskany    White  and  bine  granular  limestone. 

685 — 1,020    Onondaflra .«.  .Orayisb-blue    dolomite. 

1.02&— 1.310    Niagara White  ragary  limeatone. 

1,310—1,320    Clinton ....Drab  and  argillaoeons  limestone. 

1,320—1,460    Medina ^     ^ . .  Bed    and    blue   sandstone. 

«  Elgin  County 

Drilling  fcr  oil  was  first  begun  in  this  county  about  forty  years  ago.  About  eight 
years  ago  a  deep  well  was  drilled  at  St.  Thomas  to  a  depth  of  3,030  feet.  A  very  little 
gas  was  found  in  the  Medina,  but  salt  water  was  encountered  and  the  well  was  of  no 
importance.  About  the  same  time  drilling  was  begun  in  the  township  of  Dunwich 
about  20  miles  west  of  St.  Thomas.  This  is  the  Button  field  and  is  about  five  miles 
south  of  the  village  of  that  name. 

The  field  comprises  in  all  about  400  acres,  and  154  wells  have  been  drilled  in  it, 
€8  wells  by  the  Elginfield  Oil  <&  Gas  Developing  Co.,  73  wells  by  the  Beaver  Oil  Ck).,  and 
13  by  the  Talbot  Oil  Ce.  The  oil  is  found  in  the  Corniferous  at  a  depth  in  it  of  160 
to  175  feet.  The  best  wells  are  obtained  when  the  Corniferous  is  struck  245  to  250 
feet  frcm  the  surface. 

Log  of  a  well  of  the  Elginfield  Oil  &  Gas  Co. : 

Surface 200  feet 

Black  shales 6-7  feet) 

ifuec^?} 25  feet  [«<"»"»<"' 

Limestone  170  feet— Corniferous 

Total  depth    402  feet 

Oil  was  struck  at  a  depth  of  160  feet  in  the  Corniferous,  and  9  feet  of  oil  rock 
passed  through. 

Log  of  wells  drilled  by  the  Beaver  Oil  Co. : 

Surface 228  feet 

Lime  (gray  shales) 25    '*    —Hamilton 

Limestone 187    "    — Ck>rnllerous. 

Total  depth 440feet. 
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Oil  found  at  175  feet  in  the  Corniferous. 

Feet. 

Sur  ac« 208 

Lime    (shalee) 27  Hamilton. 

Limestone ._^ 172  Oorniferout. 

Total   depth 40 

Average  of  16-18  feet  of  "cuttings*'  (oil  rocks.) 

Some  wells  have  no  shale  overlying  the  Corniferous.  , 

Feet 

Snrfaoe 183 

limeetone 167Cornf!ferou». 

The  best  wells  in  the  field  are  found  where  there  is  25  to  30  feet  of  shale  overlying 
the  Corniferous  lime.  It  would  thus  appear  that  there  is  a  series  of  auxiliary  anti- 
fhncs  running  through  the  field. 

The  wells  in  the  Button  field  are  different  from  those  in  the  Petrolia  field, 
although  oil  in  both  fields  is  iound  in  ;tbe  Corniferous.  In  the  latter  field  oil  i» 
itruck  65  to  70  feet  below  the  surface  of  the  Corniferous,  while  in  the  former  oil  la 
found  from  160  to  170  feet  in  it.  The  wells  are  similar  to  the  Petrolia  wells  in  that 
they  are  small  but  steady  producers. 

All  the  wells  are  shot  witE  fifteen  quarts  of  nitro-glycerine. 

Log  of  a  well  twenty  miles  west  of  Dutton  at  Clearville : 

Feet. 

Soap   (shales) 183Hamiiton. 

Limestone 1650orniferoiis. 

Salt  water  was  struck. 

In  the  eastern  part  of  this  county  a  few  wells  were  drilled  in  1908  which  produced 
iomB*oil. 

Log  of  well  near  Aylmer,  township  of  Malahide: 

Surface  day.  aandand  gravel 247leet 

Comilerooe  lime 169    " 

A  little  sivface  oil  was  struck  at  247  feet,  and  also  a  little  at  278  feet.  At  386 
feet,  or  139  feet  in  the  Corniferous,  oil  was  found  which  yielded  three  barrels  per  day. 
This  is  a  very  light  oil  with  a  gravity  of  41  degrees  Baum^. 

Kent  County 

Many  wells  have  been  drilled  in  this  county  in  search  of  both  gas  and  oil,  pria« 
npally  in  the  years  following  the  discovery  of  oil  at  Petrolia  and  Oil  Springs,  also  in 
latter  times  in  search  of  gas,  so  far  unsuccessfully  except  for  small  quantities. 

The  Bothwell  field  is  probably  the  most  steady  producer  of  oil  of  any  field  in  the 
ooimty.  It  is  situated  in  the  northern  part  of  Zone  township  between  the  G^and 
Trunk  Railway  and  the  Thames  river,  about  two  and  one-half  miles  west  of  the 
village  of  Bothwell.  The  Walker  Gas  and  Oil  Company,  Windsor,  and  Fairbanks  and 
Carman,  Petrolia,  are  the  principal  operators.  The  former  company  have  sunk  about 
ninety  wells  baving  an  average  depth  of  600  feet.  These  wells  produce  15,000  barrela 
of  oil  a  year,  and  the  production  is  said  not  to  depreciate  more  than  two  per  cent, 
each  year.     To  offset  this  four  new  wells  are  put  down  each  year. 

Well  at  Bothwell: 

Peet.  Feet. 

Bmfaee ...    155 

Soapetone 31  ^ 

Shale,  blaek 4  I  Hamilton 67 

Boapitone 32  j 

Umestone 141    Oomlferoiia 
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The  total  number  of  producing  wells  is  from  250  to  966^  but  new  ones  are  con- 
tinually being  sunk.  The  yield  of  oil'is  from  5,000  to  6,000  barrels  a  month  for  the 
whole  oil  field. 

Log  of  well  at  Bothwell; 

Feet.  Feet 

Quicksand 1&—  16 

Clay 45—60 


&'"•  .•'r'^''...     ..        .;.;   fgzi^'s-rt"-  «« 


Quioksand 5 — ^160 

Hard  pan    7—167 

Middle    lime    IG— 177 

fJSS^"'::- .;•       •         ::;:  'tz^T' =■»"»»- » 


I 


Lower    lime    178 — 381      Comiferous. 

Some  water  and  oil  obtained  at  210  feet;  began  to  show  oil  at  from  345  to  350 
r'eet,  but  from  365  to  376  feet  the  limestone  is  quite  coarse  and  oil  washies  out.  The 
well  was   shot  with   sixteen  quarts  of  nitro-glycerine   from   365  to  376   feet.      Oil  is 

therefore  found  in  the  Corniferous  at  a  depth  of  188  feet.  The  Hamilton  formation 
in  this  field  has  been  greatly  eroded,  being  about  200  feet  less  in  thickness  than  at 
Petrolia  or  Thamesville. 

At  Thamesville  about  seven  miles  west  of  the  Bothhirell  field  a  number  of  wells 
have  been  put  down,  yielding  oil  in  some  cases.  Dr.  Hunt  gives  the  log  of  a  well 
at  this  place  as  follows : 

Feet 

Clay 60 

Gray    shale,    etc 240  Hamilton. 

Gray   limestone 32  Oomlferons. 

Oil  was  found  at  sixteen  feet  in  the  Corniferous. 

Another  well  drilled  recently  by  Messrs.  Fairbank  and  Company  of  Petrolia  gives 
the  log  as  follows : 

Feet.  Feet 

Sand 4—4 

Blue  day    60—  64  Y   Surface    69 

Stones    16—  69 

Black    shale    10—  79 

Top    rock    40—119 

Soap 130—249  I  Hamilton    237 

Middle   lime    14—263 

Soap    33—296 

Lower  lime 146—442       Oorniferons. 

Oil  and  gas  were  found  at  depths  of  356  and  4'i7  feet,  or  at  60  and  131  feet  iii 
the  Corniferous.  This  well  is  almost  identical  with  wells  drilled  in  the  Petrolia  field 
with  the  exception  of  a  smaller  thickness  of  surface. 

On  lot  19  in  the  fifth  concession  of  Dover  township  near  Chatham  a  well  has  been 
put  down  to  a  depth  of  500  feet. 

Feet.  Feet 

Sand • 16 

Clay    50 

Shale 60   I 

Top   rock    40    ' 

Soap    120    f  Hamilton    270 

Middle   lime    16  J 

Lower    soap 35  -^ 

Lower    lime    105 

White  sand   rock 45   >  Corniferous    167 

Bark   Band  rock    


05  ^ 
45  I 
17  J 


Salt  water  was  struck  at  350  and  400  feet  respectively, 
i9Geol.  Survey  of  Canada  1863,  p.  247. 
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Another  well  which  Mr.  H.  P.  H.  Brumell  describes'^  was  drilled  one  mile  north- 
rest  of  the  Grand  Trunk  Railway  station  at  Chatham : 


Veet. 

8arf aoe   olay    60 

Shale,  black 118 

Soapitone 200  ) 

Limestone  (middle    lime)     18  f  Hamilton. 

Soapfltone 37  -' 

Limeitone 667       Gorniferous. 


Part  of  this  black  shale  is  likely  to  belong  to  the  Portage-Chemung.  The  Hamilton 
arerages  about  30  feet  in  thickness,  and  the  upper  black  shales  of  the  Hamilton  and 
lower  shales  of  the  Portage-Chemung  are  very  similar.  The  record  given  shows  the 
limestone  below  the  Hamilton  to  have  a  thickness  of  567  feet.  This  is  a  greater  thick- 
ness than  has  been  found  in  the  Corniferous.  The  lower  layers  are  therefore  in  all 
probability  a  dolomite  belonging  to  the  Onondaga. 

Oil  was  struck  in  a  well  on  lot  18  in  the  twelfth,  concession  of  Raleigh  township 
in  Noyember  of  1902.  This  well  was  called  the  ''Gurd  gusher"  and  produced  during 
its  flowing  period  about  1,000  barrels  per  day.  Many  wells  were  drilled  in  the  vicinity, 
bat  with  little  succ-e^s.  At  the  present  time  there  is  nothing  being  done  in  the  field. 
The  "gusher"  ceased  to  flow,  and  pumping  has  been  stopped. 

This  field  is  described  by  Prof.  Miller, «>  from  whose  report  ihe  following  log  ha*t 
li€en  taken.       The  well  is  on  lot  19,  concession  14,  township  of  Kaleigh. 

Feet.  Feet. 

Boulder    clay     184 

Shale    to  205 

Umeetone   (arffillaceous)    to  211     i 

Shale    to  240 

limestone to  246      .   Hamilton    94J 

Shale to  247     i 

limestone  (middle  lime)    to  249     | 

Shale to  278i  ; 

limeitones,     very     sliffhUy     argilla> 

ceona    to  611         Gorniferous 232J 

The  last  is  called  the  **big   lime"   or   "lower  l»me." 

The  Wheatley  field  in  the  vicinity  of  Wheatley  village  in  Romney  township  is  a 
^mall  producer.  The  Unite'u  Gas  and  Oil  Company  have  four  wells  on^lot  11  in  the 
second  concession,  which  yield  an  average  of  ten  barrels  per  day.  These  wells  are  sunk 
to  a  depth  of  1,298  feet.  The  water  is  shut  off  at  a  depth  cf  595  feet  in  the  Niagara. 
About  400  feet  of  salt,  called  by  the  drillers  the  "big  salt"  is  also  obtained.  A  very 
hard  gray  limestone  overlies  the  oil  strata.      The  oil  is  found  in  the  Giielph  formation. 

Lambton  County 

This  county  has  been  for  many  years  the  foremost  tnd  was  for  some  time  the  only 
oil  producing  district  in  the  Dominion.  The  Petrolia  and  Oil  Springs  fields  have  been 
inlly  described  by  Mr.  H.  P.  H.  Brumell^^a  consequently  the  writer  will  confine  him- 
self to  a  brief  mention  of  the  more  recent  operations  in  the  county. 

Mr.  Brumell  writes  as  follows: 

''The  oil  of  Lambton  county  is,  in  the  maiUf  obtained  from  two  distinct  pools 
^nown  as  the  Oil  Springs  and  Petrolia  fields,  both  in  the  township  of  Enniskillen. 
The  larger  of  the  two— the  Petrolia  field — with*  an  approximate  area  of  twentynsix 
square  miles,  extends  W.  N.  W.  about  nine  miles  and  E.  S.  E  about  four  miles  from 
the  village  of  Petrolia ;  while  the  Oil  Springs  field  covers  about  two  square  miles  and 
includes  the  south  eastern  part  of  tlie  village  of  Oil  Springs." 

A  new  field  can  now  be  added  to  these  two,  which  bids  fair  to  become  a  good  pro- 

'iucer.    This  is  the  Moore  field,  and  comprises  approximately  lots  1  to  5  in  the  ninth, 
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tenth  and  eleventh  concessions  of  the  township  of  Moore.  The  best  wells  are  located 
rn  lots  3  and  4  in  the  ninth  and  tenth  concessions.  This  field  was  opened  up  by  the 
Moore  Oil  and  Gas  Company  in  July,  1904,  and  is  about  four  miles  west  of  Petrc^ia. 

Log  of  the  Davis  well  drilled  by  the  Moore  Oil  and  Gas  Company  on  lot  3  in  v^  •> 
tenth'  concession  of  Moore  township  near  The  old  Sarnia  plank  road : 

Feet.  Faet. 

Surface    148 

Top    rook    (upper  lime)    45 

Shale   (upper  soap)    125 

Xiimestone    (middle  lime)    15 

Shale   (lower   soap)   47 

Limestone    (lower    lime)    Ill       Gomiferous. 


Hamilton    232. 


Total   depth    491 

Supply  of  gas  struck  at  400  feet.  Oil  struck  at  445  to  450  feet  at  a  depth  of  65 
to  70  feet  in  the  Corniferous. 

This  well,  which  was  the  second  well  in  the  field  drilled,  started  out  with  a  pro- 
duction of  100  barrels  per  day. 

Log  of  well  dfilled  by  Fairbanks  and  Carman: 

Feet.  Feet. 

Snrfaoe    143 

Top   rook 48  ^ 

Boap 130 


Middle  lime 15 

Boap   42 

Streak  of   lime    3 

Soap 2  J 

Lower  lime 68       Gomiferous 


Hamilton    240 


The  Corniferous  formation  was  encountered  at  a  depth  of  384  feet,  and  oil  found 
at  395  feet  and  410  feet. 

Details  of  the  Corniferpus  formation  in  the  above  well  are  as  follows: 

FeeU 

395 Grystalline  limeetone. 

400    Gray. 

402i Gray. 

406    Gray,  no   oil. 

407i Soft. 

410 Rock  well  browned  up  with  oil. 

412   ....    Gray. 

4l7i    Gryatalline.    • 

422J Soft,  browner,   more  orystalline. 

425 Gray,   oil   came   iu. 

427J Hard. 

430 Brown   and  sandier. 

437J Crystalline. 

The  Moore  field  is  quite  clearly  defined  by  a  black  shale  which  is  found  ■outh» 
east  and  west  of  the  field  at  depths  of  127,  100  and  132  feet  respectively.  In  the  field 
the  top  rock  is  at  a  depth  of  147  to  154  feet.  No  producing  well  hag  been  found  wher^ 
the  black  shale  overlies  the  top  reck.  The  '4ower  lime"  in  the  wells  on  the  edge  of 
the  field  is  met  at  a  greater  depth  than  in  the  middle  of  the  field,  proving  quite  con* 
olusively  the  presence  of  an  eroded  anticline.  This  black  shale  is  in  all  probability 
the  upper  strata  of  the  Hamilton,  which  at  Petrolia  assumes  a  thickness  of  296  feet. 

North  of  the  field,  no  shale  is  found  overlying  the  ''top  rock"  for  some  distance, 
and  a  few  producing  wells  have  been  located.  It  has  been  thought  that  the  oil  belt 
ran  in  a  direction  northwest  by  southeast,  but  in  this  field  it  runs  rather  in  a  south- 
westerly by  northeasterly  direction  and  quite  irregularly,  except  that  as  the  shale 
is  neared  the  wells  diminish  in  production. 

The  oil  is  found  in  two  horizons  from  fifteen  to  twenty  feet  apart  of  about  ei^ht 
to  ten  feet  thickness.  The  wells  are  connected  as  shown  by  the  fact  that  some  wella 
drilled  the  width  of  100  acres  from  a  producing  well  have  reduced  the  flow  of  the  latter. 
From  fifteen  to  twenty  wells  have  begun  pumping  from  40  to  100  barrels  per  dfcy.  la 
March,  at  the  time  of  the  writer's  visit  to  this  field,  there  were  twenty  drilling  ri^s 
at  work. 
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All  the  wells  are  shot  with  from  thirty  to  forty-five  quarts  of  nitro-glycerine. 
In  this  field  there  is  also  considerable  gas  which  is  used  as  fuel  for  pumping  and 
drilling  on  most  of  the  properties. 

Mr.  Brum  ell  writes  regarding  the  Petrolia  wells  as  follows  :>3 

"The  oil  horizon  at  Petrolia  lies  at  a  depth  of  from  450  to  480  feet  beneath  the 
surface  of  the  main  part  of  the  town,  the  oil  being  pumped  in  all  instances  from  what 
is  known  as  the  *lower  vein*  at  a  point  about  65  feet  in  the  Corniferous  limestone. 
The  following  record  may  be  taken  as  typical  of  the  wells  sunk  in  the  Petrolia  field." 

Well  sunk  near  the  Imperial  Refinery,   Petrolia: 

Feet. 


Surface 

Luneitone   (upper  lime) 
Shale    (upper    soapstone) 
LimeBtone    (middle    lime) 

Shale  (lower  aoap)    

Limestone    (lower   lime) 

Ltraeetone,    soft 

Limeetone,  irray    


•  ••«■• 


Hamilton    228 


CorniferonB 133 


HAMILTON    ... 
OORMPBBOUS 


( 


ONONDAGA, 


< 


a: 

00 


Following  is  the  log  of  a  well  that  was  sunk  at  Petrolia  to  the  Trenton  line : 
Carman  well  No.  1,   lot  11,  d|pncession  11,  Enniskillen,  Lambton  county,  Ontario, 

I?.  I.  Bradley  estate,  Eler.  A.  T.  667  feet : 

Feet.    Feet. 

/  Qarf aoe  blue   clay 90  —      90 

\  StreakB    lime    and    ehale    240  —     330 

CorniferonB     190  —     520 

Streaks   brown,   gray    and    black 

f    dolomite    690  —  1.210 

'Salt   ^S— ],275 

Dolomite    20  —  1.296 

Salt  and  thin  streaks  dolomite. .  140  —  1,435 

Dolomite    30  —  1.465 

Salt 90—1.555 

Salt  with  light  and  dark  streaks 

dolomite   50  —  1,606 

Salt '.     25  —  1,630 

Gray   dolomite  lime    \.    ..     10—1,640 

Salt 67  —  ?.707 

Streaks  dolomite  and  salt 40  —  1,747 

Salt 138  —  1,885 

Gray  dolomltio  lime  and  shale. .  130  —  2,015 

VSalt-.i 90  —  2,105 

/Guelph    and    IQlagara    dolomitlc 

I      lime 275  —  2,380 

]  Niagara   shale    (red    and   da»rk) . .     60  —  2,440 

VOlinton    90  —  2.530 

MEDINA  Re<l    Medina    •.  275  —  2,805 

,,^^  <  Hudson   Biver  shales    (light) . .    . .  ^05  —  3.010 

^^CA : {Utioa    (dark)    165  —  3.175 

nm»«*«^«.  rTrenton     —     170  —  3.346 

TREimJN ,/ ^Bird's   Bye 115-3.460\«» 

IChasy .317  —  3.777/*^ 

Thirteen-inch  conductor,  98  feet;  7f-inch  casing,  186  feet;  64-inch  casing,  1,015 
feet. 

In  the  Oil  Springs  field,  oil  is  found  at  a  depth  of  about  370  feet  or  60  to  63 
feet  below  the  summit  of  the  Corniferous.  The  shallowness  of  the  wells  as  compared 
vith  those  at  Petrolia  is  due  to  the  thinner  mantle  of  surface  drift,  and  also  to  a 
diminished  thickness  of  the  Hamilton  formation,  as  shown  by  the  following  log: 

Feet. 


CLINTON 


Hamilton 


Surf  aoe , 

Limeetone   (npper    lime)    

Shale    (apper    aoapstone)     T . . . 

limeetone   (middle  lime)    ....    

Shale   (lower   soap) 

Limestone  (lower  lime)   

Another  well  drilled  at  Oil  Springs  gave  the  following  log: 


Feet. 
60 

35  ^ 

301    \i 

27    ( 

17 ; 

130       ComiferouB. 


170 


Blue  day  .. 
Top   Toek    .. 

Boap 

Kiddle  lime. 

Boap 

Lower  lime 


Feet. 

58 

55  ^ 

109 
15 

30  J 
131 


Feet. 


Hamilton    209 


Gorniferons. 
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Another  field  in  the  southjern  part  of  the  county  in  Euphemia  township  is  a 
small  producer.  Very  little  is  being  done  here  at  present,  but  a  I'ttle  oil  is  being 
pumped. 

The  log  of  a  well  in  this  township  gives : 

Feet. 

Surface 63 

Hamifton    224 

Oornif erous    93 

Oil  is  found  in  the  Corniferous  at  depths  of  90  to  100  feet. 

According  to  Mr.  Coste'4  oil  has  also  been  found  in  the  Oriskany  sandstone,  which 
underlies  the  CJorniferous,  in  this  field.  This  is  thje  only  record  we  have  of  oil  having 
Leen  found  in  this  formation. 

Log  of  well  drilled  by  Fairbanks  and  Carman  in  Euphemia  township: 

Feet.  Pe«^ 

Surface   clay    48 

Top  rook     50  \  .^o 

Soap  130    v^  Hamilton     218 

Middle  lime    20   ) 

Soap    18  ^^ 

Ix>wer    lime    120       CJomlferouB. 

Oil  is  obtained  at  about  100  feet  in  the   "lower  lime." 

Log  of  well  drilled  in  the  township  of  Dawn: 

Feet. 

Surface  clay *J . 

Streaked  with  lime ,20  ^ 

Soap 1*S 

Middle  lime 20 

Soap * ^1 

Lime •• J  ■ 

iS^iime :::::::::::::::::;:::::::::::::::::"". ^^^•^••-  "» comiferoua. 

Oil  was  struck  at  a  depth  of  87  feet  in  the  Corniferous. 

Essex  County 

Explorationa  in  this  county  until   very   recently  have   been   mainly    in   search   of 
natural  gas,  which,  was   first  proved  to   exist   in    €his   counly  in   large   quantities  m 
January,  1889.     Many  wells  have  been  drilled  in  various  parts  of  the  county,  chiefly  ^ 
m  the  district  between  Kiugsville  and  Leamington  and  in  Colchester  township. 

Probably  the  largest  flow  of  gas  obtained  from  any  well  was  from  Coste  well  No 
I  in  the  northwest  corner  of  lot  7  in  the  first  concession  of  the  township  of  Gosfield, 
which  is  thus  described  by  Mr.  Coste :25 

Soil 0  feet  to    ft  feet. 

Drift,  gray  sand f>      "    120 

Brown  and  gray  dolomitic  limestones,  with 


....Hamilton  199  feet. 


gypsum  and  with  white  and  black  flint,      120      "    500    "     i 
blue  and  shaly  dolomites  and   drab  )  ....Onondaga  900  feet. 


Gray  blue  and  shaly  dolomites  and  drab 
urn  dolomites  with  a  good  deal  of 
sum J^      "    860 

1020    " 


brown  dolomites  with  a  good  deal  of  I 

gypsum SOD       "    860    "    ; 

Dark*  brown  dolomite."*  and  gj-psum  (with 


gypsum  bed  from  970  to  98r>) RfiO       "1020    "  .      ,   x.  „  ,    . 

Gray  blue  crystalline  vesicular  dolomite. ...    1020      "1031    "    (Jnelph  11  feet. 

A  little  gas  was  got  at  910  feet  and  930  feet,  but  a  large  quantity  at  1,020  feet  or 
at  362  feet  below  tide.  The  flew  of  gas  from  this  well  measured,  after  being  first  brought 
in,  10,000,000  cubic  feet  per  day. 

A  complete  log  of  the  measures  underlying  this  county  was  obtained  from  a  well 
drilled  by  the  Provincial  Natural  Gas  and  Fuel  Company  on  lot  64  in  the  first  con- 
cession of  the  township  of  Colchester  South ;  elevation  648  feet. 

24  Journal  Can.  Min.   Inst.,  Vol.  VI..  page  110. 

25  Journal  Can.  Min.   Inst..   Vol.    III.,  p.   70. 
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Formation. 


Strata. 


ThickiieHS. 


Drift 


Sand '20  I'wtto 

QulckNand  yo     •*     . 

ODoDdAga (imj  and  brown  dolomitic  lime- 

Ktone  with  flint  and  gypttum (>7 

W^hite  fine  sharp  sand 10 

\Vhite,  gray  and  brown  dolomlte8 

with  white  and  black  flint  and 

with  gypsum 208     " 

<iray,  blue  and  brown  dolomitefl 

(mostly  shaly  with  a  good  deal 

of  gypsum),  shaly  ffToup 370     *' 

Gnelph  and    NiaKiira  Blue,  white, gray  and  brown  dglo-, 215     "     . 
215  feet  mite,  quite  crystalline  and  very' 

porous.  I 

(OintoD  156 feet White  and  white  blue  limestone..  155 

Medioal85reet Gray  blue  shale 

Gray  blue  limestone 

Greenshales I    k 

Red  pink  shales '    5 

Qray  blue  unctuous  shales R8 

Gray  blue  and  white  aandy  liroe- 

'    stones 82 

Red  pink  shales 110 

HudsoD  River Gray  Uue  lime  shales  wiih  Khells 

ol  'dime 3.=V) 

J^ca Brown  and  black  shales 235 

Trenton White  and  dark  gray  limeslone« . .  270 


Depth. 


20  feet. 
110    •• 

177    " 
187    " 


890 


j    760 
11.125 


Remarks. 


1.280 
1.287 
1.292 
1.800 
1,805 
1,898 

1.455 
\.b6b 

1,915 
2.150 

2.420 

I 


.  Salt :   black  salt  water  at 
910  feet  and  again  at  1,010 
j    feet. 
.  I M  ore  salt  water  at  1  232  feet 


A  little  gas  and  oil  at  2,160 
feet. 


Mr.  Coste  points  outM  the  principal  features  revealed  by  thje  drilling  in  this  county 

to  be  as  foUows : 

"Ist.  In  the  south  and  southeast  part  of  the  county  of  Essex  along  lake  Erie  the 
find  stratum  met  with  under  a  heavy  sand  drift  is  the  Onondaga  and  not  the  Gornifer- 
ous,  as  it  was  supposed  and  as  shown  on  the  geological  maps. 

"2hd.  Between  the  Coste  well  No.  1  and  well  No.  3  of  the  Ontario  Natural  Gas 
Company,  in  a  distance  of  three-quarters  of  a  mile,  there  is  a  dip  of  80  feet.  This, 
Ls  shown  by  the  logs  of  other  wells  between  these  two,  is  due  to  a  f  ai}lt  in  the  strata 
nmninf;  in  a  direction  W.  N.  W.  and  E.  S.  E.,  and  passing  only  a  little  to  the  north 
of  Coste  well  No.  1.  The  logs  of  other  wells  io  the  west  of  Coste  well  No.  1  have  also 
revealed  another  fault  running  a  short  distance  west  of  that  well  in  a  direction  at 
right  angles  to  tbe  fault  above  menfioned. 

"drd.  An  extensive  bed  of  gypsum  10  to  20  feet  thick  has  been  regularly  found  '*a 
the  lower  part  of  the  Onondaga  formation.  This  bed  underlies  the  greater  part  of  the 
county  of  Essex. 

"4th.  Oil  and  gas  •  •  •  are  known  to  exist  in  many  parts  of  the  country  and  in  a 
number  of  di£Ferent  strata. 

"oth.  Large  quantities  of  salt  water  are  always  found  in  Essex  county  in  the 
(^uelph.  and  Niagara  and  in  the  Clinton. 

"6tL  The  Oriskany  sandstone  is  well  developed  in  the  western  and  northern  parts 
of  the  county,  but  is  missing  in  same  parts  of  it  as  showQ  by  the  record  of  well  No.  1 
of  the  Union  Gas  Co." 

Drilling  operations  are  at  the  present  time  in  Essex  county  confined  chiefly  to 
Mersea  township  in  an  area  about  six  miles  east  of  the  most  productive  gas  wells  at 
Uuthven.  As  stated  before,  oil  was  found  near  Leamington  in  1902,  but  the  first  fecr 
months  of  1905  has  witnessed  the  bringing  in  of  some  large  producers  in  this  belt. 

As  far  as  yet  discovered,  tKe  productive  area  extends  from  concessions  one  to 
lane  in  the  township  of  Mersea,  and  has  a  width  of  about  1,000  feet,  chiefly  on  lots 
^  and  10  on  these  concessions  and  lot  238  Talbot  road. 

No  detailed  log  of  any  of  the  oil  wells  here  was  obtained,  but  the  logs  apparently 
are  very  similar  to  those  in  Gosfield  township. 

Log  of  well  drilled  by  Fairbanks  and  Carman  at  Leamington : 


Sand. . 
Clay.. 
Gravel. 


10  fi-et  1 
80     •' 


10 


j 


Surlaie  100  feet, 


Limestone  was  struck  at   about   100   feet  which  continued   together   with  gypsum 
"nd  dolomite  formations  to  the  finish  of  the  well  at  1,091  feet.     Fresh  water  was  cased 

'4  Journal  Can.  Min.  Inst.,  Vol.  III.  page  74. 
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off  at  710  feet.    Some  gas  was  met  with  at  765  and  960  feet  and  gradually  increasini^ 
to  1,060  feet.     At  1,080  feet  sprayed  oil,  the  fiow  of  which  increased  at  1,082  feet. 
The  gas  was  very  strong  at  1,070  feet,  blowing  cuttings  jpnt  of  the  hole,  and  at  1,080 
feet  probably  made  one  million  feet  per  day.     The  well  was  deepened  to  1,091  feet  and 
showed  but  little  water  until  it  had  flowed  a  number  of  days. 

The  oil  comes  from  the  Guelph  formation  at  a  depth  of  about  1,040  feet  in  the 
southern  end  of  the  field,  and  about  1,125  feet  in  the  northern  part. 

The  Leamington  Oil  Company,  which  is  the  oldest  concern  in  the  field,  completed 
its  twenty-first  well  on  March  20th,  1906.  Out  of  these  twenty-one  wells,  eighteen 
are  productive. 

The  United  Oil  and  Gas  Company  have  seven  producing  wells  out  of  eleven 
put  down; 

The  Detroit  and  Leamington  Company  have  three  producing  wells. 

The  Detroit  and  Dominion  Company  have  one  producing  well.  This  is  the  Jackson 
well,  which  started  flowing  400  barrels  a  day  after  being  shot,  in  a  few  days  settling 
down  to  100  barrels  a  day. 

The  Hickey  Oil  Company  have  four  producing  wells.  The  Hickey  No.  1  was  shot 
Ist  December  1904,  and  flowed  for  ctie  month.  The  Hickey  No.  4  on  the  Wales  farm, 
one  and  one-half  miles  north  of  the  Jackson  gusher,  started  off  at  the  rate  of  1,900 
barrels  a  day,  but  later  settled  down  to  about  200  barrels  a  day. 

The  British  America  Company  have  one  producing  well. 

The  South  Essex  Oil  and  Gas  Company  have  a  producing  well  on  lot  10,  south  c' 
the  Talbot  road. 

The  Major  Syndicate  have  two  wells  on  lot  10  in  thje  first  concession  of  Merson 
township,  producing  on  an  average  five  barrels  per  day. 

The  Lake  Orion  Oil  and  Gas  Company  have  one  producing  well,  which  began  to 
flow  at  the  rate  lof  150  barrels  per  day.  This  is  on  the  farm  directly  north  of  tlio 
Wales  farm,  on  which  the  Hickey  gusher  is  located. 

The  Buffalo  and  Leamington  Company  have  one  producing  well  on  lot  9,  con- 
cession 9,  Mersea.  The  Well  has  a  depth  of  1,125  feet.  All  the  wells  are  shot  with 
about  50  quarts  of  nitro-glycerine. 

In  addition  to  the  oil  wells  there  are  three  or  fou^  gas  wells,  which  are  in  the 
new  oil  field  north  of  the  old  gas  field,  one  of  which  (No.  8,  Rymal)  pifoduoed  at  fir«t 
1,300,000  cubic  feet  per  day.  This  well  was  brought  in  in  February,  1904.  These  gat 
wells  supply  the  town  of  Leamington,  and  also  fuel  for  drilling  and  pumping. 

At  Comber  on  the  Michigan  Central  Railway,  eight  wells  have  been  sunk,  of 
which  six  are  producing  on  an  average  two  barrels  per  day. 

The  following  is  the  record  of  a  deep  well  drilled  for  the  Leamington  Oil  Co.  on 
Dr.  Albert  Foster's  farm.  East  Lot  239,  North  Talbot  Road.  Commenced  March  18th 
1905,  and  completed  June  27th: 

89* 10  feet  drive  pipe. 

585    8  feet  oaslng. 

1095 Top    salt   sand. 

1600 Tod  blue  lime. 

1555   6i  feet  oasinff  (red  rook). 

1566 Top  slate. 

1550   "  Clinton  lime. 

1700 "  Red    rook. 

1850 "  slate. 

1870   "  R«d    rock. 

1950 I "  lime. 

1970    '*  shale. 

2275    '. "  slate. 

2488-9 "  Trenton    rock. 

ToUl  depth!  2896  feet 

The  well  was  shot  June  24th  with  226  quarts  of  glycerine. 
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Log  of  well  on  lot  7  in  the  third  concession  of  Tilbury  IGVIest : 


Surface 

Umefitone , 

Sandstone 

Limeetone  and  shale. 
CryBtalline  dolomite. 


120  feet 

163   "    .... 

Cornlferous. 

20  "    .... 

Orifikany. 

897    •'    .... 

....Onondaga. 

183    "    .... 

Guelph. 

Oil  was  struck  at  1,200  feet,  and  nearly  100  feet  of  oil  rock  was  passed  through. 
The  company  operating  at  Comber  is  the  Sovereign  Oil  Company. 

Mr.  Brumell^s  cites  a  well  drilled  in  1880  at  Blythe^wood  on  lot  7,  concession  9, 
Mersea,  to  the  depth  of  about  1,200  feet.  A  small  flow  of  gas  was  obtained  at  1,050 
feet,  followed  at  1,150  feet  by  a  heavy  flow  of  salt  water.    Oil  was  not  found. 

This  well  is  just  west  of  a  well  sunk  on  lot  9,  concession  9,  Mersea,  tlfe  year  in 
vhich  oil  was  found,  further  evidence  of  the  narrowness  of  the  productive  area  in  the 
Leamington  oil  field. 

Peiee  Island 

Drilling  has  been  carried  on  for  a  number  of  years  on  this  island  in  search  of 
gas  and  oil,  with  a  moderate  amount  of  success.  Oil  has  been  found  at  a  depth  of 
about  750  feet. 

Borings  examined  by  Dr.  Ami,  of  the  Geological  Survey  Department,  give: 

Surface  drift 68  feet 

Cornlferous  and  Oriskany 222    " 

For  the  most  part  impure  fosslUlerous  limestone  with  corals,  shells  and 
carbonaceous  matter. 

Measures  unrecorded  but  probably  Oriskany  sandstone 44    *' 

Lower  Helderbe^  and  Onondaga.. 458    " 

Consisting  of  gypsum  and  gypsiierous  dolomites,  light  yellow,  dark  gray  and 
bluish  gray  in  color. 

Tntaldepth 782    " 
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CEMENT  INDUSTRY  OF  ONTARIO 

BY  P  GILLESPIE 

LNOTB. — In  the  preparation  of  this  article,  the  following  publications  were  consulted,  and 
the  assistance  obtliined  therefrom  is  gratefully  acknowledged:  Butler's  Portland  Cement. 
Geological  Survey  of  Michigan,  Vol.  VIII,  1903,  Reports  of  Geological  Survey  of  Canada,  Geo- 
logical Survey  of  Ohio.  1904,  Beports  of  the  American  Society  for  Testing  Materials.  Vol.  II, 
1902,  and  Cumming's  American  Cements. — P.  G.] 

*^Aii  artificial  mixture  of  lime  and  clay  in  proper  proportions,  calcined  to  a  clinker 
at  a  temperature  of  incipient  fusion  and  finely  ground,  is  called  Portland  cement  " 
its  manufacture  dates  from  the  year  1824,  when  Joseph  Aspdin,  a  Leeds  brickmaker, 
first  put  his  product  on  the  market.  It  was  designated  by  him  "Portland"  cement, 
from  its  fancied  resemblance  when  hardened  to'  the  well-known  oolitic  limestone 
quarried  on  the  island  of  Portland,  on  the  south  coast  of  England,  and  for  centuries 
used  as  a  building  material. 

More  the  result  of  accident  than  of  purposeful  investigation,  Aspdin's  discovery 
is  like  many  others  of  modern  times.  He  mixed  the  pulverised  limestone  from  the 
macadamized  highways  with  clay  and  water.  The  mixture  was  dried  and  burned  to 
a  clinker  in  a  kiln.  The  clinker  thus  produced  was  afterwards  ground,  and  its  setting 
and  hardening  properties  on  the  addition  of  water  rendered  it  a  useful  material  ia 
construction.  In  the  following  year,  182o.  he  built  a  factory  for  its  production  :it 
Wakefield,  and  it  is  said  that  his  cement  was  employed  by  Sir  I.  K.  Brunei  in  1828 
in  the  construction  of  the  Thames  tunnel. 

Two  years  after  the  registration  ot  Aspdin*s  patent,  Maj.-Oen.  Sir  C.  W.  Pasley 
ccmmenced  a  series  of  experiments  oji  artificial  cements  at  Chatham  dockyard,  which 
in  the  light  of  his  time  were  very  gratifying.  His  law  materials  at  first  were  chalk 
and  brick  loam,  but  the  supply  of  the  latter  having  become  exhausted,  Medway  blue  clay 
was  substituted,  a  remarkably  good  product,  everything  considered,  being  the  result. 

So  far  as  records  inform  us,  these  two  were  the  pioneers  in  an  industry  which 
during  thejast  quarter  of  a  century,  and  especially  during  the  last  decade,  has  grown 
10  gigantic  proportions.  The  chief  competitor  of  the  new  Portland  cement  was  the 
ssO-called  Roman  cement,  which  since  the  time  of  John  Smeaton  had  been  manufactured 
in  England.  He  it  was  who  first  discovered  that  the  cause  of  hydraulicity  in  certain 
limestones  is  the  presence  of  clay  in  the  stone.  That  was  in  1756.  Thenceforward 
the  burning  and  grinding  of  nodules  of  clayey  limestone  found  along  the  English  sea- 
coast,  became  a  profitable  business.  The  product  wa^  known  .as  ''Roman  cement," 
analogous  of  course  to  modern  natural  cement,  and  it  was  from  the  manufacturers  of 
this  that  the  greatest  early  opposition  to  the  introduction  of  Portland  cement  came. 

Many  failures  mark  the  first  quarter  century  of  the  history  of  Portland  cement, 
chiefly  no  doubt  to  lack  of  scientific  direction,  and  although  public  competitive  tests 
had  as  early  as  1843  conclusively  established  the  superiority  of  the  new  article  over 
the  old,  conservative  England  was  exceedingly  slow  to  admit  the  fact.  At  the  England 
and  Colonial  Exhibition  in  1851,  it  received  its  first  great  and  successful  advertisement 
and  from  that  time  on  its  use  has  steadily  extended. 

INGREDIENTS  OF  CEMENT 

The  two  essential  ingredients  in  the  manufacture  of  Portland  cement  are  lime 
and  clay.  In  America,  the  former  occurs  either  as  limestone  or  as  marl.  While  in 
Ontario  all  the  plants  save  one  employ  marl  as  the  source  of  the  lime,  it  is  interesting 
to  note  that  but  sixteen  per  cent,  of  the  total  output  of  the  United  States  is  made 
from  that  material. 
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Marl 

The  existence  of  deposits  of  marl  at  the  bottom  of  many  of  our  smaller  lakes 
has  been  explained  in  various  ways.  Some  there  are  who  contend  that  marl  is  composed 
of  the  shells  of  fresh  water  moUusks.  As  most  marls  contain  shells  more  or  less  per- 
iectly  preserved,  color  is  lent  to  this  hypothesis.  It  is  further  argued  that  through 
e>osive  and  grinding  agencies,  shells  ^ave  lost  their  characteristic  forms,  and  that 
that  portion  of  all  marl  which  is  microscopic  and  formless  has  had  its  origin  through 
the  crushing  and  grinding  of  shells.  Other  investigators  advance  the  view  that  majtl 
has  had  its  beginning  through  the  deposition  of  calcium  carbonate  from  water  con- 
taining this  salt  in  solution. 

It  is  a  well-known  fact  in  elementary  chemistry  that  water  containing  carbo:i 
dioxide  in  solution  will  dissolve  a  much  greater  quantity  of  calcium  carbonate  than 
irill  water  in  which  this  gas  is  not  present.  Ft  is  also  well  known  that  when  for  any 
leason  tiie  gas  is  expelled  from  thjd  water,  the  calcium  and  magnesium  carbonates  arc 
deposited  as  a  finely  divided  powder.  It  is  therefore  contended  that  when  water, 
containing  carbon  dioxide  under  pressure  and  holding  in  solution  a  greater  quantity 
01  carbonate  than  it  could  retain,  were  it  not  for  the  presence  of  the  gas,  is  discharged 
from  some  underground  channel,  the  gas  owing  to  redliced  pressure,  escapes  to  the  air. 
The  salts  are  then  deposited  by  precipitation  on  the  sides  and  bottom  of  the  stream 
or  lake  as  carbonates  of  calcium  and  magnesium,  and  form  the  familiar  marls  of  our 
Ifkes. 

NOT  ALWAYS  AN  ORGANIC  PRODUCT 

The  fact  that  isolated  shells  are  found  perfectly  intact  at  depths  of  twenty  feet 
in  placet,  would  point  to  the  conclusion  that  shells  are  not  the  sole  source  of  marl. 
For,  if  that  were  the  case,  the  number  of  wholly  or  parHally  preserved  shells  would 
he  much  larger  at  these  depths  than  it  actually  is.  Careful  determinations  of  the 
quantity  of  shells  and  shell  fragments  present  in  several  samples  of  marl  are  reported 
''y  Professor  C.  A.  Davis  of  the  Geological  Survey  of  the  State  of  Michigan,  and  are 
included  in  the  publications  of  the  Board  of  Geological  Survey  4or  1903.  Selecting 
four  samples  at  random,  he  found  that  shells  and  shell  fragments  comprise  on  an 
average  little  more  than  a  half  of  one  per  cent.,  and  in  one  instance  only  does  it 
exceed  one  per  cent.  The  conclusion  arrived  at  in  the  discussion  is  that  shells  are 
but  a  minor  element  in  the  composition  of  marl,  and  that  their  existence  and  growth 
depend  on  much  the  same  causes  as  those  which  produce  the  marl  itself.  These  causes^ 
rK-ent  investigation  leads  us  to  believe,  are  found  in  t\ie  fact  that  our  underground 
springs  contain  solution  the  carbonates  of  calcium  and  magnesium,  washed  from  the  soil 
from  which  the  springs  are  drawn.  Differences  in  opinion  now  are  not  so  much  ris 
lo  the  source  of  the  deposit,  as  to  the  cause  of  its  precipitation.  That  the  undergroun  J 
feeders  of  our  lakes  are  the  source  of  supply  would  seem  to  be  the  theory  set  forth  in 
The  Geology  of  Canada,  1863,  which  we  quote : 

"Although  belonging  to  the  present  geological  period,  this  marl  is  not  always  of 
recent  formation ;  inasmuch,  as  the  beds  of  it  are  sometimes  overlaid  by  peat,  or  by  soil 
supporting  a  growth  of  large  trees.  At  other  times,  however,  the  marl  covers  the 
bottom  of  shallow  lakes  or  ponds,  and  is  evidently  in  the  process  of  deposition.  It 
appears  to  be  formed  by  the  waters  of  springs,  highly  charged  with  lime,  which  is  at 
first  held  in  solution  as  bicarbonate,  but  is  deposited  when  these  waters  come  to  the 
air.  It  is  thus  similar  in  its  origin  to  the  deposits  of  calcareous  tufa,  which  occur  in 
many  places  where  such  calcareous  springs  flow  over  earth,  rocks  and  vegetation  instead 
of  falling  into  lakes  or  marshes.  The  presence  of  carbonate  of  lime  is  a  necessary  con- 
dition of  the  development  of  shells,  and  various  species  of  mollusca  abound  in  such 
waters.  These  by  their  remains,  which  often  form  a  considerable  portion  of  the  deposits, 
give  to  them  the  name  of  'shell  marl,'  which  is  frequently  applied.  This  substance 
is  white  and  earthly  in  its  aspect  and,  unless  mingled  with  clay,  is  a  nearly  pure  car- 
bonate of  lime.'' 

Whether  the  writer  of  thte  above  held  that  the  water  is  a  surcharged  solution  of 

•arUmate  <hie    to   the  pre^nce  of  CO2,  is  not  altogether  clear.     Our  acceptance  of    th*' 
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theory  will  depend  on  whether  it  can  be  shown  that  the  percentage  of  calcium  and 
magnesium  carbonates  present  in  our  ground  waters  is  above  the  quantity  which  can 
be  dissolved  in  water  free  from  carbonic  acid  gas.  Referring  again  to  Prof.  Davis' 
report  above  quoted  we  read: 

''According    to    Treadweli    and    Renter's    carefully    made    experiments,   water  at 
ordinarv    temperature    and    pressure    containing    no    free    COj,    may    yet    contain    per- 
manently 0.38509  grams  of  calcium  bicarbonate,   or  .238  grams  CaCOa  per  litre. 
Now  the  analyses  of  waters  from  Michigan  show  a  content  of  calcium  carbonate  from 

.176  to  .250  grams  per  litre With,  this  in  mind  it  can  easily  be  seen  that 

the  carbonated  waters  of  our  springs  and  marl  lakes  are  generally  far  below  the  point 
of  precipitation." 

How  then   is  the  mineral   content  of  our  springs  deposited?    Clearly^   the  caa-ie 

must  be  looked  for  elsewhere. 

It  is  a  familiar  phenomenon  in  the  study  of  plant  life  that  all  chlorophyll-bearing 
planls^  terrestrial  or  aquatic,  absorb  carbonic  acid  gas  through  the  stomata  or  breath- 
ing pores  of  their  leaves.  The  leaf  is  the  laboratory  of  the  plant;  in  this  laboratory, 
The  gaseous  food  is  assimilated.  The  carbon  and  a  part  of  the  oxygen  compoeing  the 
carbonic  acid  gas  are  retained  to  build  up  its  own  tissues,  and  the  rest  of  the  oxygen 
rejected  to  the  air.  A  second  chemical  reaction  is  instructive.  It  illustrates  the 
effect  of  this  free  oxygen  On  the  bicarbonat^s  of  which  calcium  bicarbonate,  Ca  Hg  (€03)2  ia 
typical .     The  following  is  the  equation  : 

CaHg  (C03)j-hO-CaC03-fCOa-f-0-rIT20 

In  words,  it  is  this :  The  bicarbonate  of  calcium  in  the  presence  of  oxygen  becomes 
the  normal  carbonate  with  evolution  of  carbon  dioxide,  oxygen  and  water.  The 
oxygen  being  nascent,  is  doubtless  free  to  repeat  the  process.  This  then  is  given  as 
an  explanation  of  the  incrustations  of  carbonate  on  water  plants,  which  are  obser- 
vable in  marl  bogs  and  with  which  many  of  us  are  familiar.  The  conditions  are  bat 
two  in.  number;  a  carbonate-charged  water,  and  the  presence  of  vegetable  life.  The 
Michigan  Survey  report  is  quoted  in  conclusion: 

"One  of  the  strongest  of  reasons  why  the  purely  chemical  theory  is  not  true  is 
lack  of  marl  in  some  shallows  and  its  presence  in  others.  The  lime-bearing  water  must 
be  distributed  evenly  to  all  shallows  and  should  precipitate  upon  all  at  an  equal  depth. 
This  is  often  contrary  to  fact,  while  on  the  other  hand  it  would  be  impossible  for  a 
local  precipitation  to  be  brought  about  in  the  presence  and  only  in  the  presence  of 
water  plants  producing  oxygen." 

COMPOSITION  OF  MARL 

An  analysis  of  marl  usually  reveals  the  presence  of  the  following  ingredients :  car- 
bonate of  calcium,  carbonate  of  magnesium,  ferric  oxide,  oxide  of  aluminum,  silica, 
organic  matter  and  anhydrous  sulphuric  acid. 

The  calcium  carbonate  is  the  essential  ingredient  in  marl,  and  should  of  course 
be  a  very  high  percentage  of  the  whole  at  least  ninety  per  cent.  The  purest  marls 
run  from  ninety-five  to  ninety-seven  per  cent,  of  calcium  carbonate. 

Magnesium  carbonate  is  analogous  in  its  chemical  comp'osition  and  properties 
to  calcium  carbonate,  but  it  is  characteristic  of  marl  that  when  the  latter  is  high  in  the 
analysis,  the  magnesium  carbonate  is  low.  Further,  it  has  not  been  shown  that  this 
ingredient  improves  the  cement  in  any  way,  and  if  present  in  large  quantities  is  a 
positive  detriment.  The  magnesium  carbonate  should  probably  not  exceed  three  per 
cent. 

Iron  and  aluminum,  belonging  to  the  same  chemical  group,  are  frequently  re- 
ported together  in  an  analysis.  The  iron  acts  as  a  necessary  flux.  It  will  generally 
be  noticed  that  both  ferric  oxide  and  alumina  are  likely  to  be  light  where  organ 'c 
matter  is  high.  Two  and  a  half  per  cent,  is  considered  the  limit  for  the  combined 
oxides. 

-The  amount  of  silica  in  a  good  marl  is  small.  It  ought  not  to  exceed  three  or 
four  per  cent,  in  the  sample.  Its  presence  in  a  marl  interferes  with  the  adjustment 
of  the  slurry,  and  although  it  is  a  constituent  of  clay,  it  does  not  make  so  intimate 
a  mixture  with  the  lime  of  the  marl  as  does  the  clay  silica. 


1905 


Cement  Industry  of  Ontario 


121 


Sulphur  compounds  are  a  positive  injury  above  a  two  or  three  per  cent,  limit, 
If  present  in  quantities  much  exceeding  this,  certain  somewhat  complex  chemical 
reactions  result,  which,  after  the  cement  has  been  used,  may  lead  to  ultimate  disin- 
tegration. 

Organic  matter  is  more  negative  in  its  character  and  effects  than  positive.  While 
it  jncreases  the  bulk  of  the  marl,  it  really  neither  adds  to  nor  subtracts  from  its 
fitness  as  an  ingredient  in  cement  manufacture,  since  the  organic  matter  is  practically 
*11  burned  in  the  process.  A  greater  quantity  of  course  is  required  to  produce  the 
same  amount  of  cement,  and  hence  the  cost  of  manufacture  is  correspondingly  in 
creased.  An  examination  of  analyses  shows  that  marls  free  from  organic  matter  are 
likely  also  to  be  free  from  injurious  ingredients.  Elsewhere  are  given  the  results  of 
analyses  of  samples  of  the  marls  from  which  our  Ontario  Portland  cements  are 
made. 

MARL  DEPOSITS  IN  ONTARIO 

In  the  descriptions  of  plants,  to  follow,  reference  will  be  made  to  Ontario  marl 
deposits  which  have  been  or  are  soon  to  be  worked.  There  are  many  other  areas 
where,  for  various  reasons,  nothing  in  the  way  of  development  has  been  undertaken. 
Among  these  reasons  may  be  mentioned  smallness  of  deposit,  remoteness  from  rail- 
vays  (Mr  other  shipping  facilities,  and  the  possible  over-production  which  of  late  years 
has  been  feared  by  the  more  conservative  observer  in  Ontario.  In  any  case,  it  would 
appear  as  if  there  is  little  danger  of  a  dearth  of  this  material  in  the  Province  for 
many  years  to  come.  In  1902,  the  Geological  Survey  of  Canada  published  a  little 
trochure  giving  a  list  of  the  more  important  Canadian  marl  deposits.  The  compiling 
was  done  by  Dr.  R.  W.  Ells,  and  no  doubt  was  tolerably  correct  as  to  the  areas  known 
op  to  that  time.  The  following  list  is  selected  mainly  from  the  pamphlet  referred  to, 
and  gives  a  fairly  good  idea  of  the  number  and  some  detail  as  to  the  extent  of  these 
deposits.  Those  which  have  been  worked  will  be  dealt  with  similarly  later  on.  Many 
deposits  of  marl  are  also  enumerated  in  the  Beports  of  the  Bureau  of  Mines — ^particu- 
larly Part  II  of  the  Thirteenth  Report,  "The  Limestones  of  Ontario." 

In  the  township  of  Storrington,  Frontenac  county,  about  ten  miles  north  of 
Kingston,  there  is  a  large  deposit  of  marl  occupying  the  bottom  of  Loughborough  lake, 
more  especially  the  southeastern  portion.  The  depth  of  water  is  not  great,  and 
f^lthough  the  deposit  is  believed  to  be  very  large,  little  concerning  its  depth  seems  to 
be  known.  Marl  is  also  found  in  the  bottoms  of  many  of  the  lakes  between  this  place 
and  White  lake  in  Olden  township.  These  deposits  are  convenient  to  both  the  Rideau 
canal  and  the  Kingston  and  Pembroke  Railway. 

Deposits  are  said  to  occur  near  the  city  of  Belleville,  Hastings  county^  but  no 
data  regarding  their  size  are  given. 

In  the  township  of  Tonge,  Leeds  county,  near  the  village  of  Athens,  there  are 
several  beds  of  marl  which  have  never  been  exploited.  One  of  these  is  on  lot  13, 
range  VIII,  and  is  said  to  occur  over  an  area  of  at  least  twenty-five  acres,  with  an 
ascertained  depth  of  seven  to  fifteen  feet.  The  material  is  also  reported  as  occurring 
en  lots  7,  8  and  9,  range  IX,  at  the  bottom  of  Mud  lake,  and  possibly  at  other  points 
m  the  vicinity.  In  the  township  of  Elmsley  in  the  same  county,  it  is  found  underlying 
portions  of  Bass  lake,  of  a  thickness  from  three  to  four  feet,  but  the  exact  extent  ot 
the  deposit  is  not  known. 

Nature  has  been  very  generous  to  Renfrew  county  in  the  matter  of  marl  deposits. 
In  the  township  of  Wilberforce,  near  the  Bonnech^re  river,  and  about  three  miles  from 
tbe  line  of  the  Canadian  Pacific  railway,  between  Douglas  and  Eganville,  is  Mink 
lake.  This  lake  has  an  area  of  one  thousand  acres,  and  marl  is  believed  to  cover  most 
of  the  bed  of  the  lake,  being  visible  in  many  places.  The  depth  is  known  to  be  nine 
feet  in  places,  and  no  doubt  much  exceeds  this  in  others.  The  lake  oould  be  easily 
drained.  In  the  towship  of  McNab,  the  lower  end  of  White  lake  shows  a  large  area 
»f  marl,  extending  over  some  seven  hundred  acres. .  The  depth  is  from  five  to  seven 
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feet,  and  the  difficulties  in  the  way  of  draining  are  inconsiderable.     The  distance  iroiii 

Arnprior  and  railway  communication   will  be  about  eight   miles.     In  the  township  v>f 

Ross  several  deposits  are  known  to  occur  in  a  chain  of  lakes  which  extend  southeast 

fiom  Muskrat  lake,  near  Cobden  village,  and  which  are  believed  to  form  the  prehistori? 

valley  of  the  Ottawa  river,   extending  from  Pembroke  eastward.     At  Green   lake,    cm 

lot  13,  range  IV,  the  marl  is  found  in  one  place  with  an  exposed  area  of  five   acres 

and  a  depth  of  from  five  to  twelve  feet.     On  lot  15,  range  II,  in  another  small  lake. 

considerable  deposits  are  found,  especially  near  the  outlet,  and  it  is  supposed  the  same 

material  underlies  the  water.     Other 'lakes  of  the  chain   also  have  deposits,  the  extent 

of  which  has  not  been  accurately  determined.     In  the  township  of  Westmeath,  on  lot< 

nine  and  ten  east  from  B,  shell  marl  on  the  shores  of  a  small  lake  is  known  to  occu^ , 

but  to  what  extent  is  uncertain. 

In    Emerald   lake,    Nipissing    district,   near    lake  Temiskaming,   there    is  a  deposit 

of  marl  which  is  thought   to  be  of  considerable    extent.        With   the  opening   of  th'^ 

adjacent  territory,  this  material  may  have  an  early  commercial  value. 

"Among  other  places  uhere  the  material  is  found  in  this  Province,  but  where  the 
extent  of  the  deposits  has  not  been  determined,  may  be  mentioned  lot  13,  range  IV 
township  of  Lavant,  Lanark  county,  six  acres  in  area,  and  seven  feet  deep ;  Chalk 
Lake,  lots  1  and  2,  range  I.,  and  lot  1,  range  II.,  township  of  Reach,  Ontario  county, 
a  lake  of  seventy-nve  acres  with  a  marl  bottom,  the  thickness  of  which  is  considerable, 
but  is  not  definitely  stated.  In  this  list  may  be  included  White  lake,  lots  18  and  19 
range  IX,  Huntingdon,  Hastings  county,  the  deposit  extending  out  under  the  waters  oi 

the  lake  and  found  to  be  thirty  feet  thick  in  places;  and  the  Eramosa  branch  cf  Green 
river,  Eramosa  township.  Wellington  county,  where  the  deposit  is  at  least  three  feet 
m  thickness,  with  a  covering  of  three  feet  of  peat.'' 

In    Artemesia    township.    Grey   county,    there    is   a    seven-foot    depth,   covering    an 

e.rea  of  at  least  twelve  acres.  At  the  lower  northwest  end  of  Clear  lake,  in  the  town- 
ship of  Sebastopol,  Renfrew  county,  there  is  a  large  quantity  of  marl.  This  deposit, 
and  several  others  in  adjacent  lakes  will  probably  some  time  prove  an  attraction  f  jr 
Canadian  capital.  On  the  shore  of  Hemlock  or  Mackay  lake,  at  New  Edinburgh, 
Ottawa,  marl  has  long  been  known  to  exist,  extending  over  one  hundred  acres  or 
more,  with  a  depth  of  at  least  five  feet.  The  deposit  is,  however,  largely  covered  witli 
soil  and  forest  growth,  but  has  been  locally  used  to  some  extent  in  the  manufacturi* 
of  white  brick.  In  Prescott  county,  in  the  vicinity  of  the  Ottawa  river,  on  lot  18 
range  IV,  West  Hawkesbury,  there  is  an  area,  the  extent  of  which  has  not  been 
(iefinitely  determined,  but  it  is  known  to  cover  from  five  to  ten  acres,  and  to  he  thr  h> 
feet  in  depth  at  least.     The  marl  is  covered  with  four  or  five  feet  of  peat. 

THE  VALUE  OF  A  MARL  BED 

Anything  pretending  to  a  discussion  of  marl  deposits  would  certainly  lack  com- 
pleteness without  some  reference  to  their  latent  possibilities.  To  say  that  an  area 
of  one  hundred  acres  has  a  deposit  of  marl  running  to  an  average  depth  of  fifteen  feet 
is  to  give  tb  the  ordinary  person  almost  no  conception  of  the  potentialities  o^ 
such  a  deposit.  There  are  all  sorts  of  conditions  which  affect  the  value  'of  a  marl 
proposition,  among  which  will  be  the  water  percentage,  and  the  calcium  carbonate 
content,  as  revealed  by  a  chemical  analysis.  In  order  to  make  an  estimate,  these  two 
and  certain  other  unknown  elements  entering  into  our  problem  must  be  assumed. 

A  barrel  of  cement  contains  three  hundred  and  fifty  pounds,  sixty-three  per  cent. 
of  which,  let  us  say,  is  lime.  Sixty-three  per  cent,  of  three  hundred  and  fifty  is  twc 
hundred  and  twenty  and  a  half  pounds,  which  quantity  of  lime  is  supplied  almost 
altogether  by  the  marl.  Let  us  assume  that  the  marl  m  question  has  a  carbonate 
content  of  eighty  per  cent,  and  contains  on  dredging  say  sixty  per  cent,  of  water. 
Erom  this,  it  follows  that  one  hundred  pounds  of  fresh  marl  will  give  forty  pounds  of 
dry  material,  which  in  turn  will  give  eighty  per  cent,  of  forty,  or  thirty-two  pounds 
of  pure  calcium  carbonate.  Now,  of  calcium  carbonate,  but  fifty-six  per  cent,  is  lime. 
This  means  that  of  our  hundred  pounds  of  dredged  material,  only  eighteen   lb.   become 
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;i  constitiiteiit  of  the  finished  product.  Since  a  barrel  of  cement  requires  two  hundred 
and  twenty  and  a  half  pounds  of  lime,  it  is  clear  that  for  its  manufacture  nearly 
thirteen  hundred  pounds  of  wet  marl  will  be  required.  Again,  a  cubic  yard  of  our 
dredged  marl  will  weigh  about  two  thousand  five  hundred  pounds,  and  sb  wo  find  that 
cne  barrel  of  cement  will  be  produced  from  fifty-two  hundredths  of  a  cubic  yard  of  wot 
marl.  A  plant  of  three  hundred  barrels  per  day  capacity  would  consume  one  hundred 
and  fifty-six  cubic  yards  per  day,  or  forty-six  thousand  eight  hundred  cubic  yards  per 
Tear  of  three  hundred  working  days. 

But,  returning  to  our  deposit,  we  find  that  one  hundred  acres  of  a  depth  of  fifteen 
feet  will  contain  two  million,  four  hundred  and  twenty  thousand  cubic  yards  of  marl. 
or  a  suflicient  supply  at  the  assumed  rate  of  consumption  to  last  for  fifty  years. 

Manufacturers  state  that  from  three-tenths  to  five-tenths  of  a  cubic  yard  of  marl 
are  necessary  to  produce  a  barrel  of  cemenF.  It  will  be  noticed  thai  the  greater  of  these 
limits  is  slightly  below  that  of  our  computations,  t*he  data  for  which  were  of  course 
purely  hypothetical. 

Clays 

The  silica  and  alumina  required  in  the  manufacture  of  Portland  cement  are  sup- 
plied by  the  clay  or  shale,  as  the  case  may  be.  Pure  clay  may  be  designated  by  the 
formula  Al303.2Si02-i-2H20,  and  is  therefore  a  silicate  of  '  aluniiniuni.  It  should 
be  remembered,  however,  that  the  silica  present  exists  in  the  combined  or  soluble  form, 
•ind  not  as  granules  of  sand.  Any  clay,  therefore,  that  is  gritty  to  the  touch  or  in  thp 
ti^h,  if  chewed,  is  objectionable,  for  the  reason  that  it  probably  contains  uncombined 
silica.  This  in  the  kiln  is  very  refractory,  requiring  for  its  combination  with  the  lime 
a  much  more  intense  heat  than  does  the  combined  silica  of  the  formula.  Cement  could, 
of  coarse,  be  manufactured  by  using  sand  as  the  source  of  the  silica,  were  it  thought 
prudent  to  reduce  it  by  grinding  te  a  state  of  sufficient  fineness,  and  to  employ  the 
greater  heat   which  would   be  rendered  necessary. 

The  best  clays  for  the  manufacture  of  Portland  cement  have  a  greasy,  unctuous 
feel,  and  are  quite  smooth  to  the  touch.  ''Clays  which  stain  the  fingers  should  be 
aroided  as  being  either  too  much  impregnated  with  iron  compounds  or  containing  a 
Urge  proportion  of  organic  or  other  impurities.'*  Clays  also  containing  much  calcium 
carbonate  should  be  avoided,  as  the  percentage  of  this  ingredient  is  liable  to  great 
f actuation,  and  its  presence  in  the  clay  complicates  the  proportioning  of  the  ingred- 
ients very  much.  A  simple  test  for  clay  is  the  application  of  hot  dilute  acid.  If 
there  is  much  effervescence  on  the  addition  of  the  acid,  the  material  is  objectionable 
Wcause  of  the  presence  of  carbonates. 

Analyses  of  an  available  clay  should  in  all  cases  be  made  in  order  to  determine 
the  composition  and  its  uniformity.  The  same  ingredients  as  in  marl  may  be  looked 
*or,  but  of  course  in  widely  different  proportions.  Preferably  the  ferric  oxide  and 
the  alumina  should  in  the  analysis  be  separated.  In  general,  a  clay  that  contains 
c<x  less  than  two  parts  of  silica  to  one  of  combined  iron  and  alumina  is  preferred. 
I  his  in  a  good  sample  will  b^  between  forty  and  sixty  per  cent.  Calcium  carbonatv* 
as  stated  above,  is  objectionable,  not  because  of  its  composition,  but  because  of  tho 
difficulty  in  correctly  proportioning  the  mixture.  Oxide  of  magnesia  should  not 
exceed  three  per  cent.  Manufacturers  tell  us  that  magnesia  refuses  to  unite  with 
the  clay  at  the  temperature  with  which  the  latter  and  the  lime  combine.  In  conse.- 
nuence,  the  magnesia  remains  in  the  finished  cement  as  the  oxide.  Like  free  lime, 
this  expands  and  disintegrates  on  the  addition  of  water  and  in  a  mortar  is  likely  to 
tause  trouble.  Ten  per  cent,  of  lime,  and  two  per  cent  of  sulphuric  acid,  will  be  the 
oisxima  for  a  good  clay. 

The  following  analysis  is  of  a  clay  that  would  answer  very  well  as  an  ingredient 
of  cement : 
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Percent. 

SlOa 61.06 

AJjOa 18-10 

FejOs 6.65 

Cab: 1.25 

MkO 53 

SOs 1« 

Loss  on  Ignition  ;C02  and  water) 9.'J0 

It  will  be  noticed  that  the  silica  is  considerably  in  excess  of  twice  the  cambined 
oxides  of  iron  and  alumina,  that  the  lime  is  nearly  down  to  the  one  per  cent,  limit* 
and  that  both  magnesia  and  anhydrous  sulphuric  acid  are  low.  The  organic  mattei 
and  water,  being  expelled  in  the  process  of  calcination,  do  not  enter  into  the  reaction) 
in  any  way,  and  of  course  are  equivalent  to  so  much  inert  and  useless  matter,  afEectinif 
chiefly  the  cost  of  transportation  of  the  raw  material.  It  has  been  stated  eladj 
where  that  a  high  percentage  of  alumina  will  quicken  the  setting  of  the  finished! 
cement.  In  the  above  analysis  the  alumina  is  slightly  high,  ten  or  twelve  per  centj 
giving  the  best  satisfaction,  as  a  general  rule.  This  defect,  however,  can  be  corrected 
by  the  addition  of  gypsum  in  the  usual  way. 

In  general,  the  process  of  manufacture  consists  first  in  mixing  intimately  the  tw^ 
ingredients  in  a  finely  divided  condition;  secondly,  in  subjecting  the  mixture  thus 
obtained  to  a  heat  sufficiently  intense  to  expel  the  carbon  dioxide,  and  to  form  a 
clinker  but  not  to  vitrify;  and  thirdly,  in  grinding  the  clinker  when  cooled  to  aij 
impalpable  powder.  The  details  of  the  process  vary  with  every  plant,  but  the  result 
sought  are  identical  in  all. 


Chemical  Composition  of  Cement 

An  elaborate  series  of  experiments,  synthetic  and  analytic,  conducted  by  Dr 
Newberry  and  others  has  led  to  the  conclusion  that  Portland  cement  is  a  mixtur^ 
of  silicates  and  aluminatea  of  lime,  chief  of  which  are  the  tri-calciom  silicat^ 
(3CaO.Si02)  and  the  di-calcium  aluminate  (2CaO.  AlgOa).  Moreover,  Newbem 
showed  that  if  lime  (CaO)  and  silica  (SioOa)  in  the  proportions  indicate<i  by  thi 
weights  of  combination  in  the  first  formula,  be  thoroughly  mixed  and  subjected  tc 
sufficient  heat,  a  product  showing  the  hardening  properties  of  Portland  cement  will 
result.  And  further,  if  lime  and  alumina  (AI2O3)  be  similarly  treated,  the  produc 
will  show  the  phenomenon  of  setting  peculiar  to  Portland  cement.  Hb  inference  "i 
that  these  two  compounds  may  and  do  exist  in  various  proportions  in  Portland  cement 
and  that  there  is  no  fixed  or  necessary  ratio  between  them.  In  a  cement  analysis 
iron  oxide  and  alumina  are  usually  reported  together,  and  indeed  ferric  oxide  i 
supposed  to  be  analogous  in  its  hydraulic  effect  to  alumina.  Hence  it  follows  tha 
an  analysis  high,  in  alumina  and  iron  oxide  usually  denotes  quick  setting  properties 
while  a  cement  high  in  silica  is  likely  to  develop  great  ultimate  hardness.  We  sa} 
* 'likely,'*  since  rapid  setting  may  be  due  to  insufficient  mixing  or  to  underburnino 
while  slow  setting  in  cement  may  hie  due  to  everburning. 

By  a  simple  calculation  involving  the  atomic  weights  of  the  elements  concerneJJ 
it  can  be  shown  that  the  lime  and  the  silica  are  in  the  ratio  of  2.8  to  1  by  weight  ^ 
the  silicate;  and  that  the  lime  and  alumina  are  in  the  ratio  of  1.1  to  1  in  th^ 
aluminate.  From  this  Newberry  deduced  his  ''hydraulic  index"  or  ratio  between  th^ 
basic  element  on  the  one  hand,  ad  the  acid  elements  on  the  other.  It  is  usnally  state i 
as  follows:  multiply  the  percentage  of  silica  by  2.8  and  the  percentage  of  alumin^ 
by  1.1.  The  sum  will  be  the  maximum  percentage  of  lime  €0  be  looked  for  in  ik-i 
cement. 

The  following  analysis  of  a  cement  is  taken  at  random  trom  the  directory  ol 
American  Cement  Industries  for  1904,  p.  38. 

Lime 62.80 

Magnesia 1.20 

Silica 21.80 

Alumina 6.95 

Oxide  of  Iron 2.00 

Sulphuric  Add 0.98 

Loss  on  Ignition.  Alkalies 4.52 
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Now  21.30  +  2.8  -h  6.96x1.1  -^  67.28.  This  is  seen  at  once  to  exceed  the  per^ 
centage  of  lime  (62.30)  as  given  in  the  report.  ^Vitkout  considering  the  similarity 
between  magnesia  and  lime,  we  find  that  the  acid  elements  present  are  capable  of 
combining  with  67.28  units  of  weight  of  lime.  That  there  are  only  62.30  unite  i.f 
lime  present  according  to  the  analysis  is  due  partly  to  the  fact  that  the  formula 
represents  the  maximum  quantity  of  lime  that  will  combine  with  tTie  silica  aad 
timninA,  and  partly  to  the  fact  that  the  manufacturer  cKbses  to  attempt  less  than 
tills  maximum  rather  than  run  the  risk  of  overliming  his  cement.  There  are  other 
lources  of  error.  The  ash  remaining  from  the  process  of  burning  passes  into  the 
cement.  This  is  largely  silica  and  alumina,  and  of  course  operates  to  give  the  im- 
pression that  the  cement  is  overclayed.  Then  too,  gypsum  is  always  added  to  lengthen 
the  time  of  setting,  and  if  this  be  reported  as  lime  and  sulphur  irioxide,  it  w'll 
tcrrease  somewhat  the  percentage  of  lime. 

The  pernicious  ingredient  in  cement  is  free  lime.  If  clay  be  in  excess  its  effect  is 
Dot  positiVe,  since  clay  in  cement  is  inert  matter.  Free  lime  on  the  other  hand  will 
produce  dire  results.  In  time  through  the  action  of  atmospheric  moisture  or  of  wat^r 
if  submerged,  the  lime  slacks  and  the  mortar  or  concrete  of  which  it  is  a  constituent 
disintegrates  and  falls  to  p^'eces.  Experience,  however,  shbws  that  an  excess  of  free 
bffie  reaching  one  and  a  half  per  cent,  is  not  likely  to  manifest  any  destructive  ten- 
dencies. Still,  manufacturers  preferring  to  take  no  risks  of  overliming,  usually  allow 
tieir  product  to  contain  a  small  excesss  of  clay  or  sand. 

Now  it  must  be  borne  in  mind  that  a  chemical  analysis  of  cement  may  not  reveal 
it?  true  character  as  a  material  for  construction.  Ordinary  analyses  do  not  dis- 
tinguish between  free  and  combined  lime.  A  cement  may  be  properly  mixed,  but 
'mproperly  burned,  in  which  case  a  chemical  analysis  would  fail  to  detect  the  defect. 
Tbe  past  test  to  be  described  laier,  would  be  a  much  more  reliable  indication  of  the 
^ue  of  the  cement. 

COST  OF  CEMENT   PLANT 

The  cost  of  a  modern  plant  manufacturing  Portland  cement  from  marl  and  clay 
oiT  be  put  at  fifty  thousand  dollars  per  rotary  kiln  installed.  This  estimate  includes 
llse  cost  of  dredging  and  transporting  the  raw  materials,  that  of  wash  mills,  grinders, 
itorage  tanks,  rotary  kilns,  coolers,  finished  grinder  and  stock  packing  houses. 
the  equipment  for  power  generation  is  included,  and  also  the  entire  cost  of  erecting 
soitable  buildings,  everything  to  be  modern  and  first  class.  Assuming  that  the  out- 
lui  of  each  rotary  is  one  hundred  barrels  per  day,  we  have  the  investment  in  plant 
ia  fire  hundred  dollars  for  each  barrel  of  the  rated  daily  capacity.  Doubtless  hy^  th^ 
U3*aIlation  of  some  form  of  continuous  upright  masonry  kiln,  the  cost  might  h^ 
considerably  reduced,  yet  the  wage  account  where  such  methods  are  employed  is 
liwavg  much  higher  per  unit  of  output,  the  amount  of  manual  labor  necessitated  being 
ron^iderably  greater. 

Experience    in  Ontario  and  the  United  States  has  proved,  and  without  a  doubt 
vill  continue  to  demonstrate  that  the  higher  profits  in  the  cement  industry  are  realized 
^7  those  plants  having  a  large  capacity.       It  is  the  smaller  manufacturers  in  Ontario 
U-day  who  find    it   most   difficult  to   pay  dividends  in  the   present  condition   of   the 
reroent  market. 

APPLIANCES  USED  IN  MAKING  CEMENT     * 

Wash  Mills 

Washmills  are  usually   built  with   concrete   sides    and   bottom,   and  are   circular, 
t^xagonal  or  octagonal  in  form.     The  diameter  is  from  eighteen  to  twenty  feet,   and 
tbe  depth  is  about  eight  feet.     There  is  an  upright  centre  shaft  Tiaving  horizontal 
ints  or  spokes,    which   carry   "drags,"  usually  three  in  number.        Washmills  are  em- 
ployed for  the  preliminary  mixing. 
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Intermittent  Kilns 

Of  intermittent  kilns,  there  are  two  types,  the  * 'bottle''  kiln  and  the  Batchelor. 
The  former  as  the  name  would  indicate,  is  in  vertical  section,  shaped  somewhat  l*ke 
:i  bottle.  The  outer  structure  is  built  of  brick  or  stone,  and  the  lining,  on  account 
of  the  excessive  Beat  to  which  it  is  exposed,  is  of  fine  clay.     The  fire  is  star€ed  on  the 


Bottle  Kiln 


grating  below  and  when  well  under  way,  alternate  layers  of  coke  and  drird  slunv 
are  laid  in.  When  the  burning  is  completed,  and  the  clinker  allowed  to  cool,  it  »> 
''drawn."  The  processes  of  loading,  firing  and  sorting  the  clinker  all  require  con- 
siderable skill,  and  of  a  kind,  too,  wholly  born  of  experience. 


The  Batchelor  Kiln 

No  attempt  to  utilize  the  waste  heat  from  the  firing  chamber  is  made  in  th«^ 
bottle  kiln.  This  in  done  in  the  Batchelor  kiln.  If  we  conceive  a  long  covered  arcV 
way  witli  a  cement  floor,  annexed  to  the  bottle  kiln   in  such  a  way  that  the    escaping 
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gas«s  ftre  obliged  M  ptas  through    t  oa  their  way  to  thp  stack,   we  have  th<e  principle 
uf  ihf  Batchelor  kiln.      The  slur        s  pumped  over  this  floor  to  n  depth  of  a  few  inchps. 


knrl  while  one  chaise  is  being  clinkered  in  th«  furnace  of  the  kiln,  a  second  is  being 
dried  on  the  archway  floor.  Tie  Batchelor  kilns  are  usually  conatrocted  in  batteries 
r,f  «ix.  having  a  single  stack  to  which  all  fliies  lead. 
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DietschKiln.     Half  elevation,  half  section.     A. — lx)ading  port.    B. — Heating  chamber. 
E. — Full  charging  port.     P. — Burning  chamber.     K. — Cooling  chamber, 
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The  DIetsch  Kiln 

The  Dietach  kiln  is  one  of  the  continuouH  types.  The  "forewBTiner"  ia  r«»lly  tha 
bvar  part  of  tUe  st»clc,  there  being  here  a  shelf  or  ledge  which  preventB  the  mass  of 
■Inrry  bricks  above  from  f«lliiig  down.  The  coal  is  charged  into  the  furiiace  from  th« 
Goor  beneath  that  from  which  the  dried  slurry  is  charged.  The  "drawing"  ia  don* 
from  below,  erer;  four  or  six  hours,  and  to  replace  the  material  tLus  drawn,  a  fresh 
nipply  b  dr«gged  by  hand  from  the  ledge  above  referred  to.  The  kiln  is  provided 
Tjth  snitable  "porta"  or  "eyes"  for  firing  and  loosening  the  bricks  when  "hung  up." 

Th«  Qriffin  Mill 

This  mill  is  used  at  some  factories  for  grinding  the  finished  product.  It  consists 
of  a  steel  ring  agaiiiat  the  inside  surface  of  which  a  heavy  ifteel  roll  is  made  to  rerolve. 
This  roll,  by  centrifugal  force,  exerts  a  pressure  against  the  steel  ring.       Screens  are 


Griffin  Mill.     (Butler's  "Portland Cement.") 
porided  so  ttiat  the  clinker  when  sufficiently  ground  can  pass  through,  the  coarser 
Itrtides,  however,  falling  back  again  to  the  mill.     The  heavy  roll  above  referred  to 
u  attadted  to  an  upright  pendulum-like  shaft. 

The  Alborg  Kiln 
The  general  scheme  in  the   Alberg  kiln   is  similar  to  that  of  the  Dietsch  kiln. 
There  is,  however,  no  ledge  in  the  Alborg  kiln.      The  narrowest  portion  of  the  kiln,  or 


Bureau  of  Mines 


"throat"  occurs  where  the  coal  ia  chargod  into  the  kiln.  Abore  this,  Uie  Blurry  bricks 
part  with  their  moisttire,  aod  below  it,  the  firing  takes  place.  Below  the  firing  taat 
the  cooling  occurs.      No  attempt  is  made  to  ntilice  the  waste  heat. 

The  Rotary  Kiln 

The  rotary  kiln  is  simply  a  huge  revolving  cylinder  of  boiler  steel  set  slightly  on 
an  incline.  The  lower  end  is  dosed  by  a  "hood"  mounted  on  wheels,  so  that  it  can 
be  rolled  back  at  pleasure.  Through  this  hood  paaseB  the  pipe  which  admits  the  fnel, 
usually  ground  coal.  The  fiuid  slurry  ia  pumped  in  at  the  upper  end.  Rotary  kilns 
hare  a  capacity  of  about  one  hundred  barrels  per  day,  depending  on  the  kind  of 
slurry  and  the  length  of  the  kiln. 


Gated  Ball  Mill.      Cross-Bection  showing  shields  and  Bcreene.     (Allie-Cbalmers  Co.) 

Ball  Mills 
Bali  mills  are  employed  to  do  the  coarser  grinding  of  the  clinker  only.  They  are 
in  the  form  of  short  cylinders  rerolTing  on  their  axes  and  containing  a  namber  of 
large  steel  balls.  The  circumference  of  the  mill  is  provided  with  OTsrlapping  "weariDi; 
plates"  and  two  sises  of  screens.  The  material  as  it  is  reduced  to  ioffieietit  finwisis 
passes  through  holes  in  the  plates  and  through  the  meshes  in  the  sieres,  all  puticlss 
da  M. 
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cot  «iifficieatl]r  reduced  to  pass  the  finer  (tf  the  sieves  being  returned  to  the  mill  ii 
Ihe  procen  of  revolving.  The  finer  pArticIea  paes  to  a  hopper  below.  Tbe  clinker  ) 
fed  in  through  one  of  the  trunnions  of  the  mill. 


section .     (The  Bturtevant  Co. ) 


Rock  Emery  Millstone.     (The  8turtevant  Co. ) 

Sturtevant  Emery  Stones 

Tbeae  milla  are  used  both  for  wet  and  dry  grinding.    They  consist  of  two  bnilt-tip 

•UnM.      The  parts  are  of  natural  emery  rock,  and  Are  mounted  as  are  the  well-known 

lahr  itonea    ^t   one  time    very   common    in   flour    mills.      Emery   grinding;    stonei    are 

nDnDt«d  vortically  u  well  as  horizontally. 
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Tube  Mills 

Tube  mills  are  cylindrical  in  form,  neually  about  five  by  twenty  feet.  They  are 
employed  in  both  raw  and  final  grinding.  A  tube  mill  must  of  course  be  lined  with 
■ome  resisting  material,  usually  eilez  stone,  ainoe  it  is  partially  filled  with  flint  pebble*, 
which  accomplish  the  grinding  of  the  clinker  or  slurry,  ob  the  osm  may  be.  As  in.  the 
ball  mills,  the  feed  is  through  one  of  the  trunnions  of  the  mill. 

The  Gates  Crushers 

The  Gates  rock  and  ore  breaker  is  of  the  gyratory  type,  and  is  capable  of  cruah'og 
from  75  to  12S  tons  per  hour,  depending  on  the  size  of  the  machine  employed.  Tlu 
size  to  which  the  rock  can  be  reduced  can  be  controlled  at  will  within  certain  limiM. 
The  axis  of  the  mill  is  vertical. 

The  Mosser  Tower  C<K>ler 

The  Mosser  cooler  oonsiBts  of  a  circular  tank  eight  feet  in  diameter,  and  thirty- 
two  feet  high,  fitted  with  internal  blast  pipes  and  cones.  The  hot  ctinker  is  elevated 
outside  and  dumped  in  at  the  top.  The  tank  is  supposed  to  be  kept  practically  full 
of  clinker,  which  is  withdrawn  from  the  bottom  as  fast  as  it  is  supplied  at  the  top 
A  Hosaer  cooler  will  handle  the  output  of  four  rotary  kilns. 

The  Harris  Pneumatic  System 

This  system  is  employed  for  pumping  all  kinds  of  Quids  including  wet  marl  and 
slurry.  The  accompanying  figure  is  diagrammatic,  but  serves  to  illustrate  the  method. 
The  operation  is  as  follows: 


1  the  figure 


The  Harris  System  of  Marl  Pumping.     (Pneumatic  Engineering  Co,) 

"Suppose  the  compresaor  to  be  in  operation  and  the  switch  set  as  it 
The  air  will  be  drawn  out  of  the  right  tank  and  forced  into  the  left  one,  and  in  « 
doing  will  draw  the  fluid  into  the  former  and  force  it  out  of  tte  latter.  The  charge 
of  air  in  the  system  is  so  adjusted  that  when  one  tank  is  emptied  the  other  is  filled, 
and  at  that  moment  the  switch  will  be  automatically  thrown  reversing  the  pipe  con- 
nections and  thereby  reversing  the  action  in  the  tanks." 
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CEMENT  PLANTS  OF  ONTARIO 

Following  is  a  deecription  of  the  various  cement-making  plants  in  Ontario,  iu* 
eluding  those  in  process  of  construction,  as  well  as  those  actually  in  operation,  as 
teen  by  the  writer  at  the  close  of  1904    and  the  beginning  of  1905. 

The  Belleville  Portland  Cement  Company 

President A.  Analey. 

„.     Tk      -J     X  f  John  McGowan,  M.  P. 

Vice-Presidents ■{  ,-.„      -     ,        ' 

[Muler  Lash. 

Manager  and  Sec.-Treas J.  W.  McNab,  Belleville. 

Works  Point  Ann,  Ont. 

Authorized  capital  $3,600,000. 

That  this  company  will  begin  the  manufacture  of  cement  with  a  singularly 
Talaable  asset  in  the  shape  of  natural  opportunities  is  at  once  manifest.  These  natural 
opportunities  are,  first,  almost  inexhaustible  deposits  of  raw  materials  conveniently 
situated;  secandly,  a  good  harbour,  and  thirdly,  first-class  shipping  facilities  by  water. 

The  Belleville.  Portland  Cemient  Company,  unlike  toy  of  its  competitors  in  Ontario, 
proposes  to  use  limestone  and  clay  as  its  raw  materials,  and  for  this  purpose  is  rapidly 
carrying  to  completion  extensive  works  at  the  Point  Ann .  peninsula,  on  the  Bay  or 
Qninte,  some  four  miles  east  of  the  city  of  BeUeville.  The  works  are  connected  with 
the  Grand  .Trunk  Company^s  line  at  Belleville  station  by  a  standard  gauge  track,  for 
the  construction  and  operation  of  which  a  railway  charter  was  obtained.  The  lime- 
stone is  exposed,  in  most  places  and  comprises  an  area  of  886  acres.  The  deptb, 
ucertained  by  borings,  is  known  to  be  upwards  of  thirty  feet. '  The  6lay  is  found  o.n 
the  same  property,  part  of  it  indeed  but  a  few  hundred  feet  from  the  plant.  Other 
deposits  are  on  the  line  of  the  company- s  railway,  sa  that  delivery  without  freight 
charges  will  be  assured.  The  total  clay  area  is  in  the  neighborhood  of  40  acres,  and 
runs  to  a  depth  of  sixteen  feet  in  places. 

The  limestone  will  be-  brought  to  the  works  by  narrow  gauge  tracks,  and  will 
receive  its  preliminary  treatment -in  two  Gates  gyratory  stone  crushers,  each  having 
a  capacity  of  forty  tons  per  hour.  Five  Sturtevant  crushers  of  the  coffee-mill  style 
^U  next  take  charge  of  the  stone,  reducing  it  approximately  to  a  quarter-inch  mesh. 

The  day  Also.,will  be  brought  from  the.  beds  by  narrow  gauge  cars,  and  will  be 
first  passed  through  a  rotary  dxier.  This  consists  essentially  of  a  cylinder  of  Boiler 
pUte  sixty,  feet  >  long,  five  feet  in  diameter,  and  partitioned  longitudinally  by  plates 
which  divide  its  cross-section  into  quadrants.  It  is  made  to  revolve  on  its  (axis, 
vhich  is  placed  in  a  position  nearly  hjorizontal.  A  furnace  is  built  at  the  lower 
wd  in  such  a  way  that  the  waste  gases  therefrom  must  pass  through  the  cylinder  on 
their  way  to  the  stack  with  which  the  upper  end  is  .coi;inected.  The  clay  is  fed  into 
this  upper  end  through  the  rotary  motion  of  the  cylinder,  and  is  finally  discharged  from 
the  lower  end,  having  come  in  contact  with  the  hot  furnace  gases  in  its  progress 
through.  Ordinary  soft  coal  will  be  the  fuel  employed  at  the  Belleville  plant.  The 
Mushed  rock  and  clay  will  then  be  mixed  in  proper  proportions  by  specially  constructed 
weighing  machines,  after  which  they  will  be  together  passed  through  a  second  dr^er 
identical  with  the  first.     The  object  of  this. is  to  still   further  reduce  the  moisture 

present  in  the  clay,  and  to    remove  any  surface  or  other  water  adhering  to  the  stone. 

,      >  ■  •»       . 

Screw  conveyors  will  carry  the  material  to  a  storage  bin  in  the  niiU  room  of  five 
hundred  tons  capacity.  As  desired,  it  will  be  admitted  to  Griffin  mills  preparatory 
to  being  still  further  reduced  in  the  tube  mills.  The  Griffin  mUl  to  be  employed  is  a 
modification  of  the  well-known  American  Griffin  mill,  is  made  by  Mr.  A.  D.  Griffin 
01  Gait,  and  is  known  commercially  as  the   ''Senator." 
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Two  tube  mills  will  complete  the  raw  grinding,  it  being  estimated  that  these  will 
bare  a  combined  capacity  equal  to  that  part  of  the  plant  previously  described. 

The  ground  limestone  and  day,  at  this  stage  reduced  to  a  fine  powder  and  inti- 
mately mixed,  will  be  trcua^ferred  by  screw  conveyor  to  the  kiln  room  where  the  process 
Ql  dinkering  is  to  be  carried  out.  This  room  is  supplied  at  present  with  four  rotary 
kilnsi  each  sixty  feet  long  and  seven  feet  in  diameter.  They  are  set  on  a  slight 
incline,  and  the  material  to  be  calcined  will  be  fed  in  at  the  upper  end,  and  the  ground 
ccai  for  fuel  at  the  lower.  As  in  the  process  of  drying,  the  material,  now  white-hot 
clinker,  will  be  discharged  at  the  lower  end  of  the  kiln.  Here  it  will  be  received  into 
rotary  coolers — one  for  each  kiln.  These  coolers  are  analogous  in  construction  to 
the  rotary  driers,  and  are  similarly  longitudinally  divided,  but  are  not  lined  in  any 
ray. 

A  feature  of  this  plant  is  the  method  employed  of  utilizing  the  heat  of  the  com- 
bustion gases  from  the  rotary  kilns.  Adjacent  to  the  upper  end  of  each  kiln  19 
installed  a  450-h.  p.  Babcock  and  Wilcox  tubular  boiler.  The  gases  from  the  kiln 
prior  to  being  discharged  into  the  open  air  will  pass  down  and  through  a  brick  arch 
and  undttrneath  the  boiler.  These  gases  will  be  at  an  estimated  temperature  of 
iljOOO^  F.,  and  their  surcharge  of  heat  will  be  utilized  to  make  steam  for  the  develop- 
ment of  the  power  for  operating  the  plant.  When  necessary,  the  heating  of  these 
boilers  may  be  supplemented  by  stoking.  The  designers  estimate  that  seventy  per 
cent,  of  the  power  required  will  be  generated  in  this  way.  When  it  is  remembered 
that  the  mere  act  of  converting  one  pound  of  water  at  boiling  'temperature  into 
i6esm  at  the  same  temperature  requires  696  times  as  much  heat  as  to  raise  a  pound 
of  water  through  one  degree,  it  will  be  understood  that  the  waste  gases  in  any  system 
of  dry  burning  will  be  at  a  much  higher  temperature  at  exit  than  where  fluid  slurry 
18  vsed.  A  recognition  of  this  principle  led  to  this  metiod  of  using  what  would 
otharwiie  have  been  a  great  waste  of  energy. 

Anothttr  exemplification  of  economy  in  design  is  the  use  of  the  heated  air  from  the 
rotary  coolers  to  produce  the  combustion  of  the  ground  coal  in  the  rotary  kilns.  This 
air  heated  to  a  moderately  high  temperature  through  coming  in  contact  with  the 
vhite>hot  clinker,  will  be  drawn  into  the  kilns,  and  this  heat  will  be  of  assistance  in 
produdng  the  intense  temperature  required  in  the  process  of  dinkering. 

The  clinker,  after  being  discharged  from  the  coolers,  is  conveyed  to  the  grinding 
room,  the  final  and  raw  grinding  being  accomplished  under  the  same  roof.  Th^ 
ground  cement  wlil  be  stored  in  a  stock  house  100  feet  wide  and  600  feet  long,  00a- 
renient  few  shipping  either  by  boat  or  rail.  Two  docks,  one  for  the  unloading  of  coal, 
and  the  ether  for  the  shipping  of  the  cement,  have  been  constructed  and  afford  a 
depth  of  aef enteen  feet  of  water. 

Tbs  pofwer  equipment  consists  of  a  600^h.p.  Corliss  tandem  compound  engine, 
made  by  tlie  John  Inglis  Company,  direct  connected  with  an  eight-inch  line-shaft. 
This  dkivea  all  the  machinery  in  the  mill  room.  In  addition,  there  is  a  400-  k.  w 
Westini^oiise  steam  turbine  direct,  connected  to  a  generator  which  operates  every- 
thing ebe.  An  emergency  engine  of  160-h.  p.  is  also  provided.  The  whole  steam 
plant  win  be  condensing,  the  water  being  supplied  by  centrifugal  pumps.  Individual 
Biotors  tfe  largely  employed  throughout  the  works.  The  management  look  forward 
to  the  utilisation  at  some  future  time  of  the  power  of  the  Trent  river.  This  power 
could  be  developed  and  transmitted  electrically  possibly  at  a  less  cost  than  steam  at 
the  wwki. 

A  fnel  building  has  been  erected.  Griffin  mills  will  be  employed  to  grind  the  coal. 
The  initial  capacity  will  be  one  thousand  barrels  per  day,  but  provision  has  been  made 
for  its  ultimate  increase  to  two  thousand  five  hundred  barrels  by  the  addition  of  more 
machinery. 
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The  Canadian  Portland  Cement  Company,  Limited 

President  £.  Walter  Rathbun,  Deseronto. 

Managing  Director  F.  G.  B.  Allan,  Deseronto. 

Works Marlbank  and  Btrathcona. 

Brand  "Star." 

Capitalisation  $1,500,000. 

Messrs.  Rathbun  A  Co.  were  among  the  first  to  attempt  the  manufacture  of 
Portland  cement  in  Canada.  Their  first  plant  at  Napanee  MiUs,  now  Strathcona,  on 
the  Bay  of  Quinte  railway,  manufactured  natural  cement  from  1880  to  1897,  the 
material  being  found  in  the  Trenton  limestone  of  that  locality.  The  company's  first 
experiments  in  the  manufacture  of  Portland  cement  from  marl  were  made  about  1886, 
and  were  continued  for  five  years  at  great  expense  before  any  very  encouraging 
results  were  obtained.  As  a  commercial  enterprise  in  Ontario,  this  indus^  therelore 
really  dates  from  1891.  At  that  time,  the  Rathbun  Company  had  erected  at  Napanee 
Mills,  three  upright  masonry  kilns  for  the  burning  of  Portland  cement,  the  marl 
being  obtained  from  Marlbank  station,  thirty  miles  from  the  plant.  The  clinker  in 
those  days  was  broken  in  jaw  crushers  and  "edge  runners,"  and  received  its  final  treat- 
ment in  the  buhr  stones.  These  methods  have  been  completely  superseded  in  Ontario 
hy  others  which  have  proven  more  economical  and  more  efficient,  but  it  musi  be 
granted  that  the  well-nigh  perfect  processes  now  in  vogue  are  the  evolution  of  the 
defective  methods  of  the  pioneers  in  the  industry,  to  whom  for  energy  and  persever- 
ance, we  of  to-day  owe  a  debt  of  gratitude. 

A  company  organized  under  he  title  of  the  English  Portland  Cement  Company, 
began  the  manufacture  of  Portland  cement  at  Marlbank  about  1891.  In  1898  tbe 
Beaver  Cement  Company  of  Montreal,  with  capital  furnished  principally  by  Phila- 
delphia people,  took  over  this  plant  and  operated  it  -until  1900,  when  tEe  Rathbun 
Company's  interests  were  amalgamated  with  the  Beaver  Cement  Company's,  the  result 
being  the  Canadian  Portland  Cement  Company. 

THE  STRATHCONA  PLANT 

The  Strathcona  plant  during  the  past  year  did  nothing  except  grind  a  part 
of  the  clinker  produced  at  the  Marlbank  works,  and  the  probability  is  that  its  mx^nn 
and  burning  appliances  will  not  again  be  called  into  requisition.  A  brief  description 
of  these  may  be  read  with  interest. 

The  clay  and  marl  were  mixed  in  a  rotary  washmill  thirty  feet  in  diameter,  ground 
in  a  tube  mill  and  pumped  to  the  storage  vat  twenty  feet  in  diameter  and  eight  feet 
deep,  where  the  slurry  was  tested  and  adjusted.  Part  of  this  was  then  dried  in  three 
rotary  Cummer  driers,  froni  which  it  was  conveyed  to  the  pug-mill.  Here  the  dried 
slurry  was  mixed  with  sufficient  wet  slurry  to  produce  a  batter  that  could  be  made  into 
bricks  in  the  brick  machine.  These  bricks  were  loaded  on  to  cars  provided  with  racks 
and  pallets,  and  run  into  the  drying  tunnels.  These  tunnels  are  one  hundred  feet 
long  and  hot  air  was  continually  being  drawn  through  them.  The  process  of  drying 
occupied  two  or  three  days,  at  the  end  of  which  time  the  cars  were  taken  from  the 
other  end  of  the  tunnels,  and  the  bricks  conveyed  to  the  kilns.  There  are  two  con- 
tinuous Dietsch  kilns,  two  continuous  Alborgs,  and  two  intermittent  bottle  kilns. 
The  fuel  used  for  those  of  the  first  and  second  types  was  soft  coal,  but  for  the  latter, 
coke  exclusively  was  employed.  The  cement  made  in  these  bottle  kilns  was  usually  of 
excellent  quality,  and  was  of  a  peculiar  bluish  gray  color,  which  formerly  was  generally 
regarded  as  superior  and  is  still  preferred  by  some.  These  kilns  had  a  capacity  of  one 
hundred  and  twenty-five  barrels  each  per  burning,  which  was  of  three  or  four  days' 
duration. 

The  grinding  is  now  done  in  two  ball  and  three  tube  mills  installed  in  1896. 
Power  for  this  purpose  is  transmitted  from  the  steam  plant  to  the  grinding  building. 
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idiitance  of  three  hundred  feet,  by  rope  driTe.  The  company  has  ita  oim  fire-fighting 
■ppliftnces,  and  maintaing  a  labOTatory  where  daily  physical  tests  on  the  cement  %r« 
mtd*.  The  brand  here  as  at  Marlbank  is  "£tar,"  but  a  silica  cement  is  also  mann- 
fsetnred.  This  is  made  by  adding  to  the  cemont  in  the  process  of  grinding  a  quantity 
of  quarts  sand,  which  ia  also  subjected  to  abrasion  in  the  tube  mills  The  output  at 
Ptrtthcona  is   four   hundred   barrels  per  day. 


The  Canadian  Portland  Cement  Co.,  Strathcona,  The  rectangular  stack  to  the  left  ia 
dut  of  two  Dietsch  kilns.  The  two  to  the  right  belonic  to  two  Alborg  kilns.  The  three 
low  kilns  in  the  foreground  are  of  the  intermittent  "bottle"  type. 

THE  MARLBANK  PLANT 

This  modem  plant  is  situated  at  the  Tillage  of  Marlbank,  on  the  Bay  of  Qninto 
nilwsy,  twenty-five  milee  north  of  Strathcona.  At  present,  its  mixing  and  burning 
capacity  is  sufficient  to  keep  employed  the  grinding  plants  at  both  Marlbank  and 
Strathcona,  the  clinker  being  shipped  from  the  former  bj  rail. 

Harl  and  clay  are  the  raw  materials  and  are  at  present  obtained  from  Dry  lake, 
■djsoent  to  the  works,  the  water  having  been  lowered  for  the  purpose.  From  ten 
to  twenty  feet  of  marl  is  fonnd  beneath  the  water,  and  below  this  in  turn  is  the  cUy 
TSTjing  in  depth  from  ten  to  twenty  feet.  A  locomotive  and  train  of  cars  is  constantly 
employed  in  healing  the  materials  from  the  movable  dredge  to  the  works.  In  addition 
the  company  has  two  other  very*  convenient  sources  of  materials,  namely,  Lime  lake 
and  White  lake,  the  lafEer  comprising  some  eight  hundred  acres.  It  is  safe  to  say 
that  there  ia  here  sufficient  material  to  last  several  hundreds  of  years  at  the  present 
rate  oi  consumption. 

The  marl  and  clay  are  dumped  into  the  washmilb,  of  which  there  are  three— 
oi>s  for  the  day  and  two  for  the  marl.  The  ingredients  work  through  gratings  into 
chsmbets,  from  which  tfc^  are  pumped  into  measuring  cylinders.  Of  these  there  are 
two,  one  for  the  clay  and  one  for  the  marl.     These  empty  into  a  common  tank,  from 
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which  the  supply  for  the  raw  grindins;  machine — tube  mills  Knd  Sturtorwit  emer; 
atones — is  drawn.  Following  the  grinding,  the  slurr;  is  conveyed  to  receiving  t»nk), 
where  it  is  tested,  and  if  necesaar;,  corrected  by  the  addition  of  the  constituent 
lacking.  Pumping  from  these  tanks  to  Urge  steel  or  concrete  storage  tanks,  ten  in 
all,  having  a  united  capacity  of  two  thousand  five  hundred  barrels,  where  the  mix 
ia  again  tested,  completes  the  preparation  of  the  material.  To  prevent  settlement  of 
the  heavier  part  of  the  mixture,  air  under  a  pressure  of  ninety  lbs.  per  square  inch 
is  carried  down  vertical  pipes  to  within  a  few  inches  of  the  bottom  of  the  storage 
tanks.  This  keeps  the  slurry  in  a  state  of  constant  ebullition,  and  is  fonnd  to  be 
a  most  successful  method  of  attaining  an  end  much  desired. 

A  floor  trough  with  its  axis  perpendicular  to  the  axes  of  the  rotary  kiln)  anj 
almost  directly  beneath  their  high  ends,  receives  its  supply  from  any  or  all  of  th) 
storage  tankg  as   desired.     A  revolving   "beater"    running  Che  entire   length  of  tht 


The  Canadian  Portland  Cement  Co.,  Marlbank  plant.  In  the  little  "bottle"  kiln  shown 
in  this  picture  was  manufactured  the  firet  Pttrtland  cementmade  in  Canada. 

trough  prevents  settlement  of  the  slurry  prior  to  its  being  pumped  into  the  kilns. 
The  pumps  have  adjustable  crank  pins,  so  that  the  length  of  stroke,  and  oonsequently 
the  quantity  of  slurry  pumped  is  under  complete  control. 

The  Marlbank  plant  has  nine  rotary  kilns,  fenr  being  ninety-five,  and  the  remain- 
ing live  sixty  feet  long.  The  longer  ones  on  the  whole  give  the  better  satisfaction,  and 
of  course  have  a  much  larger  capacity  per  diem. 

Ground  coal  is  blown  in  at  the  lower  end  of  the  kilns,  the  speed  of  thm  kaln*  t3 
well  as  the  fuel  supply  being  controlled  by  Mo&ser  cone  speed -regulators.  The  coil 
preparation  plant  consists  of  two  forty-foot  rotary  driers,  a  Smidth  ball  mill  and  thrM 
tube  mills  in  the  order  named.  The  clinker  is  elevated  from  the  kilns  and  has  't> 
heat  abstracted  in  four  Mosaer  coolers,  after  which  it  is  ready  for  the  grinding  room. 
Grinding  is  done  in  two  No.  7  Bmidth  ball  mills  and  a  Bmidth  kominuter,  the  iw> 
being  similar  in  principle.     Tube  mills  complete  the  grinding  of  the  cement,  and  S' 
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it  Binal  with  tbeM  mAchineB,  thejr  ar«  lined  with  Bilez  (flint)  atone.  The  product  from  the 
pitUminery  grinding  is  admitted  through  the  trunnion,  and  is  discharged  at  the 
opposite  end.  A  ccWTefor  carriea  the  finished  cement  underneath  the  Bay  of  Quint« 
iwiCch  to  the  storehouM  on  the  oppoBite  aide. 

The  power  required  is  supplied  by  a  Wheelock  tandem  compoand  six  hundred 
lit.rM  power  condensing  engine,  two  others  of  the  aame  atyle  of  three  hundred  and 
ilty  horse  power  each  and  an  "Ideal"  for  electric  lighting  purposes.  The  plant  ^s 
prorided  with  a  machine  shop  equipped  with  all  machines  neceesary  for  making 
otdinary  repaira,  a  brass  foundry  and  a  most  complete  laboratery  and  assay  office. 
A  library  and  comfortable  reading  room  supplied  with  magazines  and  current  litera- 
ture ii  provided  for  the  entertainment  of  the  workmen.  The  capacity  of  the  plant 
ii  one  thousand  three  hundred  and  fifty  barrels  per  day.  "Star"  cement  enjoys  a 
Firorable  reputation,   and   b  marketed  from  coast  to  coast. 

The  Colonial  Portland  Cement  Company 

President  Elbert  L.  Buell 

Vice-President  E.  Young  Jackson. 

Secretary-Treasurer David  A.  Wright,  Wiarton,  Ont. 

Aathorised  capital  $800,000. 

Works  Wiarton. 


General  view.  The  Colonial  Portland  Cement  Co.,  Wiarton. 
The  plant  of  the  Colonial  Portland  Cement  Company  is  located  on  Colpoy's  b«y 
01  the  outskirts  of  the  picturesquely- situated  town  of  Wiarton,  and  ia  in  a  fair  way 
to  early  completion.  The  Grand  Trunk  railway  has  extended  its  lines  to  tlie  plant, 
and  thus  the  company  is  in  a  position  to  ship  by  rail  as  well  as  by  water.  A  shipping 
dock  800  feet  long  founded  on  pilee  and  cribwork,  and  rendering  available  a  depth 
of  Kster  of  14  feet  has  been  constructed.  This  is  provided  with  a  tramway  which 
rniia  from  the  boats  to  the  mill. 
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The  properties  owoed  by  the  company  which.  ftSord  a  sapply  of  raw  materials  are 
in  two  separate  localities.  The  first  of  these,  portions  of  lots  9,  10  and  11,  caaceMoan 
2&  and  23  of  the  toniukip  of  Eeppel,  is  but  a  mile  and  a  half  friMi  the  works.  It  is 
a  marsh-like  area,  capable  of  easy  drainage,  and  comprises  one  hundred  and  eightr- 
nine  acres,  with  a  depth  of  marl  running  to  fire  feet.  Olay  underlies  the  marl.  A 
growth  of  peat  a  few  inches  in  thickneaa  will  neceasitat«  a  little  preparatory  surface 
stripping.  A  line  of  railway  to  connect  this  deposit  with  the  works  is  in  process  of 
construction  by  the  company.  The  gradient  to  the  plant  is  falling  throughout,  thu:< 
facilitating  the  carriage  of  materials  to  the  mill. 

The  second  area  available  is  known  aa  lake  Scales,  and  is  four  miles  from  thd 
plant.  This  lake  is  extremely  shallow,  having  lees  than  two  feet  of  water.  Thtf  are* 
is  206   acres,    and   the   depth   of  marl   is   from    fire  f«  twenty-seven   feet.      Aa  In  tfaa 


previous  instance,  a  stratum  of  clay  nnderliea  the  marl.  This  haa  a  depth  of  two 
to  eight  feet.  A  survey  of  the  lake  has  been  made  with  a.  view  to  ascertaining  the 
quantity  of  marl  available.  This  has  been  estimated  at  four  million  cubic  yards.  In 
addition  there  is  a  quantity  of  shale  obtainable  from  White  Cloud  island  conrenieoc 
to  the  works,  which  investigation  has  shown,  will  be  extremely  useful  in  the  proces 
of  manufacture. 

From  a  trestle  work  oh  the  company's  line,  the  raw  materials  can  be  dumped 
conveniently  for  handling  at  the  beginning  of  the  process.  The  marl  will  pass  througn 
Bonnat  separators  which  remove  stones  and  other  dibrU.  Then  it  will  past  to  * 
concrete  storage  pit.  The  shale  if  employed  will  be  reduced  in  some  form  of  crusher. 
After  proportioning,  the  two  materials  will  be  mixed  with  the  necessary  quantity  of 
water  in  Bonnet  pug  mills  of  four  cubic  yards  capacity  each,  after  which  the  mix  will 
be  transferred  to  storage  pit  number  two.  The  separation  of  the  ingredients  is  htn 
prevented  by  rotary  blade  agitators.     The  raw  grinding  will  be  done  in  tube  mills  to 
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which  the  alurry  will  be  pumped  from  the  storage  pit.  From  the  tube  mills  it  it 
diacharged  to  storage  pit  number  three,  and  is  thence  pumped  into  the  storage  tanki 
which  supply  the  kilns.  These  storage  tanks,  of  which  there  are  three,  are  of  ooo- 
crete  construction  with  external  batter  faces.  The  walls  are  reinforced  peripheraUy  by 
imbedding  a  series  of  strands  of  steel  rods  seven-eighths  inch  in  diameter.  The 
intention  is  to  have  one  tank  filling  while  a  second  is  being  corrected,  and  the  re- 
maining one  is  being  drawn  on  for  the  kilns.  Compressed  air  will  be  employed  here 
to  agitate  the  slurry. 

The  rotary  kilns  installed  by  the  Colonial  Cement  Company  present  some  features 
peculiar  to  themselves.  The  kilns  are  of  a  length  over  ail  of  105  feet,  but  are  in  two 
separate  parts,  each  capable  of  its  own  independent  motion.  The  upper  portion  into 
nhich  the  slurry  is  pumped  from  a  transverse  trench  is  known  as  the  "drier"  and  is 
forty-five  feet  in  length  and  five  feet  in  diameter.  A  brick  pier  provided  with  a  a 
internal  chute  or  incline  leading  from  Che  lower  end  of  the  "drier' '  to  the  upper  end 
of  the  kiln  proper  separates  the  two  portions  of  the  kiln.  The  result  is  that  the  axes 
of  the  two  portions  are  not  continuous  the  one  with  the  other,  but  parallel,  that  of 
the  kiln  proper  being  slightly  lower.  The  kiln  proper  is  sixty  feet  long  and  seven  feet 
ID  diameter.  Four  kilns  are  at  present  in  place,  and  room  for  four  others  has  been 
[ronded. 

The  clinker  will  be  conveyed  to  Mosser  tower  coolers,  from  which  the  hot  air  is 
drawn  by  suitable  fans  and  passed  into  the  upper  or  drying  portion  of  the  kiln.  Here 
it  assists  the  gases  from  tHe  kiln  in  the  process  of  water  expulsion.  To  further  hasten 
the  process  of  drying,  a  series  of  sections  or  tumblers  have  been  riveted  to  the  interior 
of  the  ''drier."  These  will  the  better  expose  the  fluid  slurry  to  the  action  of  the  hot 
ur  and  gases.  It  is  estimated  that  the  mix  will  be  reduced  to  a  twenty  per  cent, 
moisture  condition  when  it  leaves  the  drying  portion  of  the  kiln. 

The  dinker  grinding  apparatus  has  not  yet  been  installed,  but  will  probably  be 
a  battery  of  Griffin  mills.  Ground  coal  will  be  the  fuel  employed  in  the  kilns,  and  an 
pttempt  will  be  made  to  instal  a  dust  proof  coal  drying  and  grinding  system. 

Power  will  be  supplied  from  three  cr688  compound  condensing  engines  of  40Q-h.p 
each.  One  will  transmit  to  the  dry  grinding  plant  through  a  rope  drive,  and  the 
ether  two  will  be  direct  connected  with  Fulter-Westrom  Swedish  generators.  A 
battery  of  four  Stirling  water  tube  boilers  made  in  Barberton,  Ont.,  supplies  the 
steam.  Individual  motors  will  be  generally  omj)Joyed.  The  company's  prospectus 
anticipates  an  ultimate  output  of  one  thousattcMSarrels  per  day. 

The  Qrey  and  Bruce  Portland  Cement  Company 

President  Jas.  McLaughlin. 

Vice-President  John  Lind. 

Secretary-Treasurer  A.  D.  Creasor,  Owen  Sound. 

Authorized  capital  $600,000. 

Works    Brookholm,  Ont. 

Brand ^Hercules." 

Like  the*  Sun  Portland  Cement  Company,  the  Grey  and  Bruce  syndicai^e  began 
manufacturing  by  the  dry  process.  The  change  to  the  wet  slurry  system  was  made 
in  September  1904,  and  has  proved  satisfactory,  a  more  uniform  mixing,  and  a  better 
brand  of  cement  being  obtained.  Further,  under  the  old  order  of  things,  elevators 
were  constantly  getting  choked  with  dust,  and  journals  and  other  moving  parts  sub- 
jected to  incessant  wear. 

Marl  is  obtained  at  Shallow  lake,  on  the  Harriston  and  Owen  Sound  branch  of  the 
Grand  Trunk  railway,  some  nine  miles  distant.  At  present,  it  is  shovelled  into  flat 
cars,  which  are  hauled  in  by  the  G.  T.  R.,  but  the  company  contemplates  putting  in 
a  dredge.    Blue  day,  obtained  a  quarter  of  a  mile  from  the  works,  is  blasted  with 
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dynamite  and  teamed  to  the  mill.     The  construction  of  a  narrow  gauge  track  from 
the  works  to  the  clay  pit  is  another  contemplated  improvement. 

The  company  have  constructed  a  coal  and  shipping  dock  on  the  bay,  and  this 
together  with  suitable  piers  and  elevated  trestles  facilitates  the  economical  handling 
of.  raw  materials,  coal  and  the  manufactured  article. 

From  the  elevated  trestle  the  marl  is  conveyed  in  narrow  gauge  cars  each  o'f  one 
cubic  yard  capacity,  to  the  washmill.  The  clay  is  stored  under  a  roof,  and  is  weighed 
into  the  crusher,  which  in  turn  discharges  into  the  washmill.  In  the  opinion  of  the 
superintendent,  however,  quite  as  good  results  will  be  obtained  without  crushing  the 
clay,  and  hence  this  part  of  the  process  may  shortly  be  abandoned. 

The  washmill  is  of  concrete,  octagonal  in  form,  and  is  supplied  with  three  drags. 
The  mix  gradually  works  through  a  grating  into  a  pit,  from  which  it  is  elevated  t«> 
two  pairs  of  Sturtevant  vertical  emery  stones.  From  here  it  is  pumped  to  the  storage 
tanks,  four  of  steel  and  one  of  wood,  which  supply  the  kiln  trough.  This  pump  h 
a  double  cylinder  one,  and  it  is  so  arranged  that  pumping  may  be  done  into  any  one 
of  the  five.  The  slurry  is  tested  when  a  tank  is  nearly  full,  and  is  not  used  until  the 
mix  is  satisfactory.  A  tank  of  slurry  can  be  corrected  in  the  space  of  half  an  hour. 
Compressed  air  is  used  to  agitate  the  slurry.  The  method  of  piping  compressed  air 
into  the  trough  beneath  the  kilns  has  recently  been  abandoned  in  favor  of  a  screw 
agitator.  One  of  the  three  kilns  is  seventy  feet  long,  the  others  being  but  sixty. 
These  were  supplied  by  the  Vulcan  Iron  Works  Company  of  Wilkesbarre,  Pa.,  and  bv 
the  Bonnot  works.  The  speed  of  the  kilns  and  the  supply  of  ground  coal  are  both 
controlled  by  Reeves'  drives.  The  clinker  is  elevated  from  the  kilns  and  conveyed  to 
the  clinker  room,  where  it  is  allowed  to  cool  iu  air.      No  mechanical  cooler  is  employed. 

The  grinding  is  done  in  Krupp  ball  and  tube  mills.  Before  being  admittted  to 
the  first  of  these  mills^  the  clinker  is  weighed.  The  cement  is  finally  conveyed  to  the 
stock  room  where  the  packing  is  done.  Th^  company  ships  in  barrels^  and  in  paper 
and  cotton  bags. 

The  coal  is  first  crushed  between  rolls,  passed  through  a  rotary  Cummer  drier  and 
then  ground  in  a  Griffin  mill.  Power  for  the  plant  is  supplied  by  a  450-h.  p.  Jerome- 
Wheelock  compound  tandem  engine,  made  by  Goldie  and  McCulloch  of  Gait,  and  b 
150-h.  p.    ''IdeaP'   for  electric  lighting. 

The  company  has  purchased  upwards  of  400  acres  of  marl  deposit,  of  which  the  upper 
seven  feet  are  said  to  be.  of  good  quality.  Below  this,  the  quality  seems  to  deteriorate. 
The  result  is  that  while  a  good  grade  of  cement  is  possible  from  marl  taken  from 
greater  depths,  the  expenses  of  manufacturing  are  considerably  higher.  Six  acres 
of  clay  of  a  depth  of  fifty  feet  is  the  available  supply  at  present.  No  surface  stripping 
is  necessary,  although  in  the  case  of  the  marl,  about  one  foot  of  peat  has  to  be  rf»- 
moved.  The  present  output  is  200  barrels  per  day,  but  with  the  addition  of  two  more 
kilns  and  the  necessary  storage  tanks  and  grinding  machinery,  the  capacity  will 
doubtless  be  doubled.  The  buildings  are  of  limestone  and  brick.  All  machinery  is  sup- 
ported on  massive  piers.  A  properly  equipped  laboratory  is  maintained,  and  a 
competent  chemist  employed. 

Hanover  Portland  Cement  Company 

President  and  Managing  Director  D    Knechtel,  Hanover,  Ont. 

Vice   President   Jas.  H.  Adams,  Hanover,  Ont. 

Secretary-Treasurer  and  Manager Milton  J.  Milter,  Hanover,  Ont. 

Authorized  capital  S500,000. 

Works  Hanover,  Ont. 

Brand  "Saugeen." 

This  company  has  been  manufacturiug  Portland  cement  since  the  summer  of 
1898.  The  works  are  situated  on  the  Saugeen  river  convenient  to  a  waterfall  which 
supplies  a   maximum   of  five   hundred  horse   power  during  four   months  of  the   year 
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For  th«  development  of  thb  a  suitable  power  honse  has  been  erected.  Two  Sunson 
tarbioes  And  a  generator  have  been  inotftlled,  and  the  power  electrically  tranamitted 
to  tbe  works,  a  distance  not  exceeding  a  quarter  of  a  mile.  It  has  been  found 
Dtcenary  to  Bopplement  the  work  of  the  tnrbinea  during  the  drj  season,  and  for  thii 
parpoee  steam  ia  MuploTed. 


In  the  township  of  Brant,  a  mile  and  a  half  from  the  works,  are  situated  the 
ccmpany 'a  marl  d^KwitB,  comprising  150  acres  of  a  depth  of  sixteen  feet.  The  surface 
it  coTer«d  with  a  growth  of  peat  from  six  inches  to  a  foot  deep.  Cla;  underlie!  the 
marl  deposit,  but  is  also  found  in  the  hill  adjacent  to  the  plant  in  sufficient  quantity 
for  the  entire  marl  available.  Thig  supply  is  at  present  being  used.  The  marl  is 
raised  by  clam-sh"!'  i!redge,  filled  into  specially  constructed  dump  cars,  and  hanl?d 
Ui  the  mill  by  a  1o>  imolive  on  a  three-foot  gauge  track.  The  clay  is  filled  into  carta 
bv  band  and  teamed  to  the  mill,  a  distance  of  only  a  few  hundred  yards. 

The  marl  is  dumped  in  measured  quautitiea  from  the  track  trestle  into  a  wash- 
null,  into  which  the  clay  is  also  weighed.  Following  this,  the  grinding  is  done  in 
(mery  Bttmea  and  the  slurry  atored  in  two  tanks  each  of  one  hundred  and  fifteen 
barrels  capacity.  Rotary  stirrers  in  these  tanks  prevent  the  separation  of  th« 
matM-iaU. 

The  hnming  is  done  in  eight  kilns  of  the  Batchelor  type  elswhere  described.  The 
•luTT  ia  piped  to  the  drying  floors  beneath  the  arches  leading  from  the  kilns  to  the 
ttack,  and  when  sufficiently  dry  ia  moved  forward  to  the  burning  chamber  by  hand. 
The  archea  are  46  feet  long  and  the  interior  diameter  of  the  kiln  proper  is  about 
Ginetera  feet.     Twdve  furnaces  on  an   average  are  drawn  per  week  from  the  eight 
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Grinding  of  the  olinker  is  done  in  Smidth  ball  aad  tub«  milla,  a  j*ir-criiBb«r 
being  employed  for  the  preliminary  reduction.  A  belt  oonreyor  carries  the  finished 
cem«iit  to  a  store  room  of  twenty  thousand  barrola'  capacity.  Packing  ia  done 
entirely  in  bags.      The  outcrop  of  the  plant  is  two  hundred  barrels  per  day. 
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Hoaover  Portland  Cement  Go.      The  cliemical  laboratory. 

The  Imperial  Portland  Cement  Company 

Fresidmt  M,  Kennedy. 

Becretary-Treasnrer    J.  W.  Maitland,  Owen  Sound. 

Authorised  capital  %260,000. 

Works  Owen  Sound. 

Brand  "Imperial." 

The  semi-wet  method  of  mixing  renders  the  process  of  making  "Imperial"  cement 
quite  different  from  most  of  those  at  present  in  vogue  in  Ontario,  though  quite 
similar  to  that  in  use  at  Strathcona  until  a  year  ago.  The  clay  is  first  passed  between 
a  pair  of  plain  rolls  driven  at  different  speeds.  Then  it  is  dried  in  a  rotary  Rnggles 
machine,  from  which  it  is  conveyed  t«  the  emery  stones,  which  reduce  it  to  a  powder. 

A  Buggies  drier  consist*  of  two  oylinders  made  of  boiler  plate,  with  a  common 
axis,  this  axis  as  is  usual  with  rotary  driers  being  set  on  a  slight  incline.  A  furnace 
for  the  reception  of  the  fuel — slacked  coal  in  this  instance — is  provided  beneath  the 
lower  end.  The  furnace  gases  pass  down  the  inner  tube,  and  are  then  admitted  to  the 
annular  space  between  it  and  the  outer  one.  They  return  by  thia  passage  to  -Jh« 
stack  immediately  above  the  furnace,  and  in  so  doing  come  in  contact  with  the  material 
to  he  dried,  which  is  admitted  to  this  same  passage  from  the  upper  end.  Channel 
irons  are  rivetted  to  the  outside  of  the  inner  cylinder  and  to  the  inside  of  the  outer, 
and  the  revolving  motion  given  to  both  insures  to  the  material  a  thorougli  teasing 
and  consequently,  a  pretty  complete  drying. 
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After  grinding,  the  clay  is  stored  in  three  tanks  provided  with  hopper  scales, 
by  means  of  which  it  is  weighed  into  the  ''mixing  pan/'  into  which  the  marl  after 
being  weighed  is  abM>  dumped.  This  ''mixing  pan"  is  in  the  form  of  a  shallow 
cylinder  and  has  a  vertical  centre  shaft.  This  shaft  carries  two  horizontal  arms  con- 
stituting, virtually  a  diameter  of  the  so-called  pan.  The  extremity  of  each  arm  is  tbe 
axle  of  a  ponderous  wheel  or  roller  which  through  the  rotary  motion  of  the  upright 
shaft  is  made  to  take  a  circular  path  also  around  the  bottom  of  the  pan. 

Part  of  the  mix  from  the  pan  goes  through  a  second  Buggies  drier,  the  rest  going 
at  once  to  the  pug  mill,  and  from  it  to  the  brick  machine.  The  object  of  drying  & 
portion  only  is  to  enable  the  operators  by  mixing  the  dried  material,  with  the  un- 
dried  to  secure  any  desired  plasticity  at  the  exit  from  the  pug  mill.  The  brick 
machine  is  provided  with  an  expression  screw  and  a  nozzle  measuring  ten  inches  by 
four  and  a  half  inches.  From  this  nozzle  a  constant  "stream"  of  stiff  mortar-like 
slurry  is  delivered  to  a  carrying  belt.  An  operator  with  a  wire  "cutter"  chops  thia 
"stream"  into  bricks  four  or  five  inches  wide.  These  bricks  are  then  loaded  by  hand 
on  cars  having  suitable  frames  which  are  run  into  drying  tunnels  one  hundred  feet 
long.  Of  these,  there  are  fourteen.  Each  tunnel  can  accommodate  fifteen  cars.  Hero 
the  bricks  for  some  thirty  hours  are  exposed  to  a  blast  of  hot  air  supplied  by  two 
forty-eight  inch  fans.  At  the  end  of  this  time  they  are  quite  dry,  and  the  cars  arc 
run  out  and  elevated  with  their  load  of  bricks  to  the  charging  floor  of  the  Alborg 
,  kilns.  There  are  four  of  these  kilns,  and  from  the  highest  floor  the  bricks  are  charged 
into  the  furnace.  On  the  next  floor  the  stoking  is  done.  The  burning  takes  place 
largely  below  these  fire-holes,  and  the  cooling  below  this  in  turn. 

The  clinker  is  drawn  from  below  four  times  in  twenty-four  hours. 

The  grinding  of  the  clinker  is  done  in  Smidth  ball  and  tube  mills.  Packing  is 
done  in  bags  and  "barrels  by  hand.  The  capacity  of  the  plant  is  three  hundred  barrels 
per  day,  and  the  cement  is  marketed  chiefly  in  Ontario  and  the  Canadian  west. 

.' The. .  marl  is  obtained  from  Williams  lake,  in  Holland  township,  a  distance  of 
thirteen  mile^s  from  the  plant.  The  area  is  one  hundred  acres,  and  the  depth  exceeds 
thirty  feet  on  the  average.  It  is  brought  to  the  works  by  the  Canadian  Pacific  railway. 
Bot]i  red  and  blue  clay  are  used,  the  former  being  a  quarter  of  a  mile  from  the  works 
and  the  latter  across  the  bay,  on  which  the  company  has  constructed  a  good  shipping 
dock.    In  this  latter  place  there  is  a  deposit  of  one  hundred  acres  in  extent. 

The  management  are  contemplating  some  radical  changes  in  the  plant  with  £ 
view  to  adopting  the  wet  system  of  mixing. 

The  International  Portland  Cement  Company 

President  W.  F.  Cowham. 

Vice-President   A.  F.  MacLaren,  M.  P.,  Stratford. 

Secretary  P.  W.  Stanhope,  Toronto. 

Treasurer D.  Jamieson,   M.  D.,   Durham. 

Authorized  capital  $1,000,000. 

Works  ....Hull,  Que. 

Though  not  situated  in  Ontario,  being  just  across  the  Ottawa  river  at  Hull,  in 
the  Province  of  Quebec,  these  works,  at  present  in  process  of  erection,  are  largely 
owned  by  men  interested  in  cement  manufacture  in  Ontario,  and  when  completed, 
will  be  the  largest  in  Canada.  Like  the  Belleville  plant,  this  one  will  use  limestone 
instep  of  marl,  both  it  and  the  clay  being  obtained  in  practically  the  same  place. 
The  company  has  acquired  an  area  of  over  four  hundred  acres,  three  hundred  of  which 
is  limestone  sixty  feet  in  depth,  the  remaining  being  clay.  The  limestone  is  said  to 
be  remarkably  uniform  in  composition  at  all  depths,  varying  scarcely  more  than  one 
per  cent,  in  lime  content. 

The  plant  is  being  erected  on  the  shore  of  lake  Leamy,  near  the  city  of  Hull, 
which  without  much  cutting  can  be  connected  by  navigable  canals  with  the  6atin(>%n 
and  Ottawa  rivers. 

10a  M. 
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A  imique  feature  of  the  equipment  is  the  method  to  be  adopted  in  bringing  the 
nw  materials  from  the  quarry  and  clay  beds  to  the  works.  Huge  wooden  towers  have 
been  ^ected,  two  at  the  raw  material  buildings  and  other  two  at  points  where  th.o 
limestone  and  clay  can  be  loaded  for  transportation  to  the  plant.  Stout  cables  have 
been  stretched  from  top  to  top  of  these  towers,  and  from  the  cables  cars  will  be  swung. 
The  raw  materials  will  thus  be  rapidly  and  cheaply  transported  to  the  imll.  The  span 
between  the  towers  for  the  limestone  is  sixteen  hundred  feet,  and  between  those  for 
the  clay,  eleven  hundred. 

The  clay  will  be  first  passed  through  a  disintegrator,  and  thence  conveyed  by 
inclined  belt  upward  to  two  rotary  driers  sixty  feet  by  six.  By  a  screw  conveyor,  't 
will  pass  to  an  edge  runner,  and  by  elevator  to  the  clay  storage  room,  a  building  110 
by  56  feet,  and  having  a  capacity  of  seven  thousand  tons,  equal  to  four  months'  coq- 
somption.  Th&s  storage  room  has  a  tunnel  underneath  into  which  sixteen  hoppers  from 
the  room  above  can  discharge.  In  this  way,  clay  from  any  part  of  the  building  may 
be  drawn  on  for  the  daily  needs  of  the  kilns,  the  supply  for  which  is  always  taken 
f'om  below  by  screw  conveyors  located  in  the  tunnel.  ^  Measuring  hoppers  constructed 
on  a  telescopic  principle  so  that  their  capacity  may  be  altered  as  desired  are  employed 
here  to  measure  volumetrically  the  clay  prior  to  its  being  admitted  to  the  Gates  tube 
mills.  The  output  of  these  tube  mills  will  be  of  sufficient  fineness  to  pass  ninety-five  per 
cent,  through  a  number  one  hundred  sieve.  The  material  will  be  next  elevated  ^o 
hoppers  which  feed  the  rotary  kilns. 

The  limestone  will  be  brought  to  the  mill  by  a  device  identical  with  t'hat  b^ 
^hich  the  clay  is  to  be  handled.  A  large  Gates'  crusher  will  first  reduce  the  rock  to 
a  li-i^ch  size,  after  which  it  will  be  sorted  in  a  revolving  screen;  that  which  is 
lejected  by  the  screen  will  go  through  a  second  Gates'  crusher,  after  which  it  and  the 
£ner  size  from  the  first  crusher  will  be  conveyed  to  the  stone  storage  room.  The 
CI  ushers  are  to  be  driven  by  individual  electrical  motors. 

The  stone  storage  room  is  of  design  similar  to  that  of  the  clay  storage  room,  and 
has  the  same  style  of  drawing  tunnel  underneath.  A  bucket  conveyor  completely  sur- 
icunds  the  room,  passing  through  the  tunnel  underneath.  A  ' dripper' '  at  the  roof 
IS  mounted  on  a  track  so  that  the  stone  can  be  discharged  wherever  desired.  Surface 
vater  on  the  stone  running  to  perhaps  H  per  cent,  is  removed  by  rotary  driers 
similar  to  these  employed  to  dry  the  clay.  After  being  dried,  the  limestone  will  be 
conveyed  to  hoppers,  which  in  turn  will  feed  the  Krupp  ball  mills  which  are  to  reduce 
the  stone  to  20*mesh.      This  grinding  will  be  completed  in  the  tube  mills. 

The  burning  will  be  done  in  a  battery  of  eight  rotary  kilns  each  sixty  feet  long. 
Provision  will  be  made  to  utilise  the  heat  from  the  rotaries  in  warming  the  buildings. 
The  clinker  will  be  cooled  by  drawing  a  blast  of  air  over  it  after  it  drops  from  the 
rotary  kilns.    The  heat  thus  evolved  will  be  employed  in  drying  the  coal. 

The  clinker  grinding  will  be  done  in  ball  mills  and  tube  mills.  Most  complete 
arrangements  for  handling  the  clinker,  for  transporting  to  and  from  the  grinding 
machines,  and  for  storing  and  packing  the  finished  product,  are  being  made.  The 
total  floor  space  will  be  three  and  a  half  acres.  The  buildings  are  of  a  most  substantial 
character,  the  foundations  being  concrete,  and  the  walls,  up  to  ten  feet  from  the 
ground  being  artificial  stone.  Expanded  metal  is  largely  employed  for  the  upper 
portions  of  the  walls  and  for  the  roofs. 

Coal  for  fuel  in  the  rotaries,  as  stated  above,  is  first  dried,  then  crushed,  an:l 
finally  ground  in  tube  mills.  The  store  room  for  crushed  coal  is  200  feet  by  48  feet, 
and  has  a  very  complete  type  of  continuous  conveyor  that  can  be  used  either  for  filling 
or  emptying. 

Power  will  be  obtained  from  one  of  the  Hull  water  power  companies  at  the 
low  price  of  $16  per  horse  power  per  year.  This  is  a  factor  which  will  no  doubt  con- 
tribute to  the  economical  operation  of  the  plant.  In  addition  to  this,  the  company 
has  purchased  the  water  rights  and  lands  necessary  for  the  development  of  a  fine  water 
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power  on  the  Gatineau,  known  tu  the  Cascades.  It  ia  said  that  at  tow  water  orer 
14,000  horse  power  are  here  arailable,  and  that  the  expenBSa  of  development  will  not 
be  excessive. 

Regarding  shipping  facilities,  the  prospoctUB  of  the  company  hoa  this  to  aaf- 
"The  two  raw  mat«TiaiB  lie  side  b;  side  and  distinctly  separate  from  each  uther  at 
the  connection  of  the  Canadian  Pacific  railway,  the  Canada  Atlantic  railway,  the  New 
York  and  Ottawa  railway,  the  Ottawa  and  Prescott  railway,  the  Northern  and  Western 
railway,  the  Rideau  canal,  and  the  Qatinean  and  Ottawa  rivera." 

The  company  expect  to  begin  manufacturing  operations  during  the  summer  of  1905. 


The  Lakefield  Portland  Cement  Company 

President  J.  U.  Eilbourn. 

Yice-Preaideni  B.  P.  Bntohart. 

Secretary-Treasurer  P.  A,  Kilbourn,  Lakedeld,  Ont. 

Authorized  capital  $1,000,000. 

Works Lakefield,  Ont. 

Brand ''Monarch." 


The  Lakefield  Portland  Cement  Co.,  Lakefield.      General  view  of  plant. 

The  Lakefield  Portland  Cement  Company,  Limited,  began  manufacturing  on  the 
Snd  day  of  January  1902.  For  the  purpose  of  getting  access  to  some  eight  hundred 
acres  of  submerged  njarl  in  the  township  of  Douro,  the  company  drained  Buckley'* 
lake,  which  is  one  and  a  half  miles  from  the  village  of  Lakefield,tha  site  of  the  workt!. 
'J'be  marl  is  transported  this  distance  in  the  company's  own  steel  dump  cars,  hauled 
by  ita  own  locomotives  over  its  own  railroad.  Clay  is  obtained  from  Lily  lake  in  th? 
township  ot  Smith,  on  the  Midland  division  of  the  Grand  Trunk  railway.  It  rovers 
an  area  of  twenty  acres  and  varies  in  depth  from  five  to  fifteen  feet. 

Excavation  from  both  deposits  in  carried  on  by  means  of  immense  steam-operatsd 
hydraulic  elevators,  which,  plying  on  a  track  of  fourteen  feet  gauge,  are  self-propelling 
and  lift,  carry  and  lay  their  own  track  in  thirty-feet  sections.  Each  will  load,  under 
favorable  conditions,  a  thirty-ton  flat  car  in  seven  minutes.  The  marl  averages  nine 
feet  in  depth,  but  reaches  twenty  feet  in  places. 
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In  a  single  rotary  washmill,  the  raw  materials  Are  given  their  preliminary  mixing. 
This  mill  consists  of  a  cylindrical  basin  eighteen  feet  in  diameter,  provided  with  two 
feeding  chutes^  one  for  marl  and  one  for  clay  at  opposite  sides.  The  former  is  measured 
by  Tolmne;  the  latter  by  weight.  The  basin  is  provided  with  a  vertical  centre  shaft 
that  carries  horizontal  arms  to  which  heavy  "drags"  are  attached.  The  shaft  is  made 
to  rsTolve  and  the  mixing  of  the  two  materiab  is  thus  more  or  less  completely  accom- 
plished. To  secure  a  still  more  perfect  incorporation  of  the  two  ingredients^  the  mix 
is  passed  through  emery  grinding  stones  and  thence  to  tube  mills.  Unlike  many  others, 
tlese  mills  are  lined  with  wooden  blocks  sawn  to  the  proper  arc,  which  may  be  easily 
reiLoved  and  replaced  by  others  when  worn.  Six  cylindrical  concrete  and  six  wooden 
storage  vats  receive  the  slurry  after  the  raw  grinding  is  completed,  the  method  being 
to  test  and  correct  the  mix  in  each  before  admitting  to  the  kiln  pumps.  It  is  S'* 
srranged  that  any  one  tank  ar  any  number  of  tanks  may  be  receiving  slurry  at  any 
lame,  while  the  supply  for  the  rotary  kilns  is  drawn  only  from  those  in  which  the 
mixture  la  known  to  be  correct.  Sufficient  slurry  for  forty-eigE€  hours'  burning  may 
be  easily  stored  here. 

As  in  another  plant  previously  described,  a  trough  transverse  to  the  axes  of  the 
kilns  receives  the  slurry  from  the  storage  tanks.  The  method  of  agSating  by  com- 
pressed  air  is  employed  here,  as  it  is  in  the  storage  tanks,  and  is  reported  as  being 
eminently  efficient. 

Pumps  supply  the  rotaries,  of  which  there  are  six,  three  being  sixty  feet  and 
three  one  hundred  feet  long.  The  former  revolve  at  the  rate  of  sixty  revolutions  par 
n?mnte,  and  the  Utter  at  about  forty.  The  upper  ten  feet  of  the  length  of  each  kiln 
has  large  channel  irons  rivetted  on  the  inside  of  the  kiln  longitudinally.  These  serve 
bv  tossing  the  semi-fluid  slurry,  the'  better  to  expose  it  to  the  hot  gases,  and  assivt 
in  the  expulsion  of  the  water,  a'he  shorter  kilns  are  said  to  give  the  better  satis- 
faction. The  usual  methods  of  dbntroUing  speed,  feed  of  slurry  and  of  ground  coal 
to  the  kilns  are  employed  here. 

The  kilns  discharge  into  a  horizontal  conveyer,  and  the  clinker  is  ultimateEv 
elevated  and  admitted  to  'rotary  cylindrical  coolers.  These  are  provided  also  with 
channel  irons  rivetted  to  the  inside  of  the  cylinder.  Cool  air  is  drawn  through  these 
coolers,  and  after  taking  up  the  heat  of  the  clinker,  is  delivered  by  blower  to  the 
ground  coal  kiln  feeders. 

The  grinding  of  the  clinker  is  accomplished  by  baU  and  tube  mills,  both  Krupp 
snd  Bonnot  makes  being  employed. 

Slaked  coal  is  dried  in  a  revolving  drier,  and  then  pulverized  in  Raymond  vertical 
PI ills. 

Power  is  obtained  from  lock  No.  3  of  the  Peterborough-Lakefield  section  of  the 
Trent  canal,  three  miles  distant,  and  also  from  Young's  Point,  five  miles  from  the 
plant.  Generators  are  provided  at  each  place,  and  the  electrical  energy  wired  to  tb^ 
place  of  consumption.  These  powers  are  constructed  to  operate  jointly  or  singly  and 
other  is  capable  of  carrying  on  the  work  of  manufacture,  so  that  a  "shut-down"  of 
the  works  on  account  of  lack  of  power  is  never  feared. 

The  output  is  between  six  hundred  and  seven  hundred  barrels  per  day.  Export 
of  cement  and  importation  of  coal  for  fueF  are  as  yet  almost  wholly  by  rail  but  th«e 
completion  of  the  Trent  canal  will  undoubtedly  mean  the  utilization  of  water  for  both 
purposes  to  a  very  great  extent. 

The  National  Portland  Cement  Company 

President  W.   F.  Cowham. 

Vice-President   A.  F.  MacLaren,  M.  P. 

Superintendent  ^ H.  H.  Farr,  Durham,  Ont. 

Authorized  capital   S1,000,000. 

Works  Durham,  Ont. 

Brand  "National." 
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The  National  Portland  Cement  Compan]'  began  the  manufacture  of  ct^inent  aarl; 
in  1903,  The  works  stand  at  the  bottom  of  a  rather  steep  declivity,  and  Iha  railway 
supplying  the  raw  materials  is  continued  from  the  plat«au  on  a  level  steel  trestle  over 
the  storage  rooms,  thus  facilitating  the  unloading  very  materially. 


National  Portland  Cement  Co.,  Durham.^  Cieneml  view  of. works. 

Wilder's  lake,  five  and  a  half  miles  from  Durham,  and  Tobermory  lake  in  tiie 
same  neighhorhood,  are  the  sources  of  the  marl.  The  former  has  an  area  of  133 
acres,  and  the  deposit  varies  in  depth  from  two  to  fifty  feet.  The  Utter  is  but  fiftj 
acres  in  extent.  The  overlying  water  is  of  a  depth  of  twelve  feet  in  places,  and  beueatb 
this  is  an  average  of  twenty-five  feet  of  marl.  Clay  is  brought  from  Stratford,  n 
distance  of  sixty-nine  miles,  and  is  hauled  to  the  works  on  Sat  cars.  Of  this,  the 
company  has  acquired  a  deposit  of  forty  acres. 

The  marl  is  raised  by  floating  dredge  with  an  orange-peel  dipper.  This  dredge 
is  equipped  with  a  stone  separator  and  a  pug-mill. 

After  passing  through  these  machines  the  marl  is  conveyed  through  a  flexible 
tube  carried  on  a  ser>es  of  pontoons  to  the  hopper-shaped  cars  on  shore.  Tha  "Harris'' 
system  of  conveying  by  compressed  air  is  here  employed,  and  is  said  to  work  to  the 
utmost  satisfaction. 

The  clay  is  fed  into  a  plain  rolls  disintegrator,  and  after  passing  through  a 
cylindrical  rotary  drier  GO  feet  long  and  five  feet  in  diameter,  is  conveyed  to  a  Phillips 
and  McLaren  dry  pan.  This  consists  of  a  pan  containing  a  pair  of  huge  upright  wheel- 
like  "molars"  similar  in  construction  to  the  at  one  time  familiar  "edge-runners." 
The  pan  has  a  moveable  meshed  bottom,  so  that  the  siie  of  openings  can  he 
altered  from  three-eighths  to  five-eighths  of  an  inch.  The  pan  is  made  to  revolve 
while  the  axis  of  the  molars  retains  its  fixed  position.  The  clay  is  thus  prees^'l 
through  the  meshes  and  reduced  to  the  desired  size.  It  is  then  fed  to  a  cenveyor  and 
passes  to  the  dry  clay  storage  room  100  by  60  fet.  Here  the  chemist  takes  sampl(>5 
for  snalysis  every  hour  of  the  twenty-four. 
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National.PortlaDd  Cement  Company.     Orange  peel  dipper. 


SaU«oal  Portland  Cement  Company.    The  Hairie  pneumatic  eyatem  of  pumping  marl. 
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Running  longitudinally  with  the  dry  clay  storage  room  and  beneath  its  centre 
line  is  an  underground  arched  tunnel,  carrying  a  bucket  conveyor.  The  roof  of  the 
arch  is  provided  with  hopper-like  openings,  which  may  be  opened  or  closed  at  pleasure. 
The  dry  clay  may  thus  be  drawn  from  any  part  of  this  building  and  transferred  to 
the  wet  department.  It  has  been  the  practice  of  the  company  to  store  during  the 
open  season  a  quantity  of  clay  for  winter  consumption,  and  for  this  purpose  a  large 
wet  storage  room  from  which  the  drying  plant  is  conveniently  supplied,  has  been 
erected.  The  dry  clay  ^s  delivered  to  the  mixing  pug  mill  by  measuring  hoppers,  each 
ol  about  600  pounds  capacity. 

The  marl  is  brought  in  on  the  high  level  trestle  above  referred  to  and  dumped 
into  a  hopper  of  two  cars  capacity,  which  supplies  the  marl  pug  mill.  From  here  it 
is  conveyed  to  a  battery  of  nine  marl  storage  tanks,  at  thie  bottom  of  each  of  whico 
a  series  of  pipes  delivers  compressed  air  through  bent  nozzles.  This  imparts  to  th^ 
fluid  a  swirling  boiling  motion  completely  preventing  settlement.  These  tanks  stand 
on  a  series  of  step-like  piers  that  gravity  may  assist  the  flow  of  marl  to  the  "mixing 
pug  mill,''  where  the  marl  and  clay  first  come  together.  The  tanks  are  further  supplied 
with  floats,  enabling  the  operator  in  accordance  with  {He  chemist's  instructions,  to 
draw  any  depth  of  fluid  marl  to  mix  with  a  known  quantity  of  day.  The  output  of 
the  mixing  pug  mill  is  automatically  transferred  by  the  Harris  compressed  air  devices 
to  the  tube  mills,  of  which  there  are  four.  It  is  then  transferred  by  the  same  method 
to  eight  steel  slurry  tanks.  From  an  open  ''header,''  supplied  by  compressed  air  from 
these  tanks,  the  kilns  are  fed.  A  revolving  disc  carrying  a  number  of  buckets  whi'^h 
alternately  fill  from  the  header  and  discharge  into  the  tube  supplying  the  kilti, 
accomplishes  this  step.     The  speed  of  the  disc  varies  with  that  of  the  kiln. 

There  are  eight  rotary  kilns  70  by  6  feet,  which  are  capable  of  being  run  at  different 
speeds.  The  clinker  drops  into  pits  built  beneath  thu  kilns.  Here  it  gives  up  a  por- 
tion of  its  heat  to  air,  which  is  in  turn  mown  with  the  ground  coal  into  the  rotaries. 
The  clinker  then  passes  by  chute  into  the  water-tight  buckets  of  a  McOausland  con- 
veyor, which  is  at  this  point  moving  horizontally  in  a  bath  of  water  rising  nearly  but 
T*ot  quite  to  the  edge  of  the  pans.  This  conveyor  completely  surrounds  the  clinker 
storage  room,  passing  through  a  tunnel  underneath,  up  a  vertical  shaft  at  one  end, 
along  the  roof  and  down  again  at  the  other  end.  A  movable  tripping  device  at  tbo 
roof  is  so  arranged  that  clinker  may  be  emptied  at  any  point  desired.  Further,  there 
are  hopper-shaped  openings  in  the  roof  of  the  tunnel,  so  that  clinker  may  be  drawn 
from  any  part  of  the  building.  In  this  way,  when  the  conveyor  is  not  bringing 
fresh  clinker  to  the  room,  it  is  feeding  cold  clinker  into  the  hoppers  supplying  the 
ball  and  tube  mills.  The  necessary  quantity  of  gypsum  is  added  after  the  material 
comes  from  the  ball  mills,  and  before  it  goes  to  the  tube  mills. 

A  belt  conveyor  carries  the  cement  to  the  store  room,  and  a  tripping  device 
similar  in  its  purpose  to  the  one  previously  described,  is  employed  to  fill  any  one  of 
the  eighteen  bins  in  which  the  cement  is  stored. 

Packing  is  done  by  three  automatic  machines  of  five  hundred  barrels  each  per  day. 
Bags  are  employed  almost  exclusiv^y,  eighty-seven  and  a  half  pounds  constituting 
a  bag,  and  four  bags  being  the  equivalent  of  a  barrel  of  three  Hundred  and  fifty 
pounds.  The  capacity  of  the  plant  is  one  thousand  barrels  per  day.  Ontario  and  thr* 
Canadian  west  absorb  the  output. 

Coal  for  fuel  for  the  rotary  kilns  is  dried  in  rotary  driers  and  reduced  to  a  flour 
in  improved  Griffin  mills.  The  power  house  is  equipped  with  suitable  engines  an*l 
generators,  driving  by  individual  motors  being  the  method  generally  adopted  through- 
out the  plant. 

A  mest  complete  laboratory  equipped  with  all  the  requisite  appliances  for  makine 
analyses  and  tests  is  maintained,  and  is  in  charge  of  Mr.  S.  H.  Ludlow,  a  specialist 
in  the  chemistry  of  cements. 

This  plant,  which  undoubtedly  is  representative  of  the  best  modem  practice,  was 
designed  by  W.  B.  Bogardus  of  Cornell,  N.  Y. 
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The  Ontario  Portland  Cement  Company 

President  E.  L.  Goold. 

Vice-President   W.  S.  Wisner. 

Secretary-Treasurer  E-  D.  Taylor,  Brantford,  Out. 

Authorized  capital  $450,000. 

Works  Blue  Lake,  Ont. 

Brand  "Giant." 

Blue  lake  is  about  three  miles  from  the  town  of  Paris,  and  is  reached  therefrom 
by  electric  railway.  The  plant  stands  on  the  shore  of  the  lake,  and  at  present  the 
marl  is  being  obtained  not  600  feet  from  the  works,  to  which  it  is  brought  in  dump 
cars  by  locomotive.  There  are  in  this  one  deposit  100  acres  running  all  the  way  from 
thirty-five  to  fifty  feet  in  depth.  A  dredge  will  shortly  be  installed  to  supplant  the 
present  method  of  raising  by  manual  labor.  Fifty  acres  of  clay  of  a  depth  of  ten 
to  twenty  feet  are  available  in  one  deposit  beyond  the  lake.  It  is  brought  in  by  cars 
as  is  the  marl. 

In  the  process  of  mixing,  the  wash  mill  is  employed.  As  is  usual  in  such  cases, 
the  marl  is  measured  and  the  clay  weighed.  The  mix  passes  from  the  mill  through  a 
grating  to  a  large  rotary  double  agitator.  A  well  adjoining  receives  the  slurry  from 
which  by  a  large  duplex  pump  it  is  conveyed  to  a  hopper,  above  the  tube  mill. 

After  the  process  of  grinding  it  is  collected  in  two  large  concrete  storage  tanks 
reinforced  by  expanded  metal.  Compressed  air  is  employed  in  these  tanks  to  keep 
the  slurry  in  a  state  of  constant  ebullition.  Before  being  admitted  into  the  supply 
trough,  the  contents  of  each  kiln  are  checked  by  titration  and  corrected  by  the 
addition  of  whatever  constituent  is  lacking.  Three  rotary  kilns  70  by  6  feet 
are  at  present  in  use,  but  the  management  contemplate  considerable  additions  to  tha 
plant.  The  velocity  of  the  rotaries  is  controlled  by  a  speeder,  which  is  operated  by 
the  man  in  charge  of  the  kilns.  If  the  clinker  should  be  discharged  from  the  kUns 
insufficiently  burned,  the  feed  of  slurry  or  the  speed  of  the  rotary  can  be  reduced. 

From  the  kilns  the  clinker  is  wheeled  to  the  clinker  room  to  cool.  No  special 
device  to  accomplish-  this  is  employed.  The  grinding  is  done  in  Krupp  ball  and  tube 
mills,  after  which  the  cement  passes  to  the  stock  house  whicfi  is  provided  with  eight 
bins  of  three  thousand  barrels  capacity  each.  These  are  built  on  the  "cribbing"  plan, 
commonly  exemplified  in  the  construction  of  grain  elevators.  Power  Is  conveyed  to 
the  C'oal-:;iinding  plant  from  the  power  house  by  rope  d''t\'i' 

Coal  for  fuel  is  stored  in  bins  under  cover  until  required.  Prior  to  grinding  in 
the  tube  mill,  it  passes  through  a  rotary  Cummer  drier. 

The  company  has  two  shipping  connections  in  the  Grand  Valley  Electric  railroad 
and  the  Grand  Trunk  railway,  each  of  which  has  a  spur  running  to  the  works.  The 
former  of  these  is  owned  by  the  company.  The  present  output  is  450  barrels  per  day, 
but  will  be  increased  this  coming  summer  to  750  by  corresponding  additions  to  the 
plant.  ''Giant"  cement  seems  to  be  well  received,  and  the  directorate  report  the 
demand  for  their  product  to  be  very  good. 

The  buildings  are  of  brick,  steel  and  Redcliffe  corrugated  iron,  and  are  as  nearly 
fireproof  as  possible.  The  company  has  its  own  fire  appliances.  Boarding  houses, 
workmen's  cottages  and  laboratory  have  also  been  erected  by  the  c<Mnpan7.  The 
post  office  of  Blue  lake  is  for  the  present  in  the  company's  office. 

The  Owen  5ound  Portland   Cement  Company 

President  J.  E.  Murphy. 

Vice-President   W.  H.  Pearson. 

Secretary-Treasurer  G.  S.  Kilbourn. 

Works  ....^ Shallow  Lake. 

Brand  "Samson." 
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Avar  bftok  ia  1889,  The  North  American  Chemical,  Mining  and  Uaiiiifaoturiiig 
Compau;  was  organised  at  Oiren  Bound  for  the  purpou  of  manufaotaring  Portlan-l 
cemetit.  Ita  capital  waa  $100,000.  A  large  building  of  UMBotaj  vails  was  constraeUd 
at  Shallow  lake  in  that  year,  and  a  plant  aubaequentl;  installed.  A  Ransome  cylinder 
waa  lised  in  which  to  burn  the  cement,  but  proved  unsaGsfaotory,  and  was  abandonad. 
Ibis  industry  was  the  forerunner  of  the  Owen  Sound  Portland  Cement  Company, 
which  to-day  carries  on  a  eery  extensive  manufcaturing  business. 

Shallow  lake  occupies  tots  6,  7,  8  and  part  of  9  in  the  seventh  concession  of  the 
township  of  Keppel.  The  area  ia  nearly  600  acres,  including  sereral  small  islands, 
and  about  600  acres  are  under  water  for  half  of  the  year.  "Two  streams  fiow  into  the 
lake  and  in  the  dry  season  tbey  unite  near  the  works  on  the  northern  side,  the  channel 
continuing  about  800  yards  farther  in  a  northwesterly  direction  towards  the  margin 
of  the  lake,  where  the  waters  disappear  with  a  loud  rumbling  noise  through  a  sariea 
ot  sinkholes  in  the  bottom."  The  bottun  of  the  lake  is  covered  with  marl  to  a  depth 
of  four  feet,  naderneath  which  lies  clay  running  to  ten  feet  in  places.    A  narrow  gauge 


The  Owen  Sound  Portland  Cement  Co.     Marl  and  clay  dredge. 


track  has  been  constructed  from  the  works  out  into  the  lake,  and  a  locomotive  and 
train  of  cars  are  employed  to  bring  the  clay  and  marl  from  the  steam  dredge  to  the 
plant.  A  contract  was  lately  entered  into  with  the  James  Cooper  Company  to  erect 
tall  towera  and  equip  a  system  of  cable  transportation  for  the  raw  materials,  but 
the  new  method  has  not  yet  been  put  into  working  shape. 

The  ingredients  are  mixed  in  a  rotar;  washmill,  the  clay  having  been  first  put 
through  a  disintegrator.  A  Ferris  wheel  is  used  to  elevate  the  slurry  to  a  pair  of 
Bturtevant  emery  stones,  Nine  large  storage  tanks  have  been  ODnstructed,  into  which 
tlie  material  is  next  pumped  and  in  which  it  is  agitated  hy  ciKnpressed  air. 
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The  burning  is  done  in  nine  Batchelor  kilns,  each  having  two  drying  arches,  and 
in  two  rotary  kilns  each  100  feet  long.  These  rotaries  were  originally  65  feet  long, 
and  the  additional  36  feet  were  added  to  act  as  a  drier  for  the  slurry.  They  have 
a  capacity  of  120  barrels  each  per  day.  The  Batchelor  kilns  are  intermittent,  it 
being  the  usual  custom  to  get  14  kilns  of  clinker  from  the  9  furnaces  each  week.  They 
are  charged  with  alternate  layers  of  dried  slurry  and  coke,  there  being  a  10-inch 
layer  of  the  former  to  a  3-inch  layer  of  the  latter. 

The  clinker  from  the  Batchelor  kilns  is  first  crushed  before  going  to  the  ball  and 
tube  mills;  that  from  the  rotaries  is  first  passed  through  a  rotary  cooler.  The  final 
grinding  plant  consists  of  two  Krupp  ball  mills  and  three  tube  mills.  The  output 
rf  the  plant  is  700  barrels  per  day. 

Ground  coal  is  used  for  fuel,  this  being  dried  and  ground  in  a  Raymond  grindf^r 
and  in  emery  stones. 

The  power  plant  comprises  an  Inglis  Brown  500-h.  p.  engine,  a  Corliss  compound 
350-h.  p.  engine,  an  air  compressor  made  by  the  Band  Drill  Company  of  Sherbrooke, 
Qne.,  and  a  battery  of  five  boilers.  The  company  has  its  own  fire  protection  plant,  its 
own  blacksmith  and  repair  shop,  and  an  extremely  tidy  oflSce  and  laboratory  made  of 
cement  blocks— a  striking  exemplification  of  the  use  of  the  article  whch  the  company 
manufactures.  The  management  propose  doubling  the  capacity  of  the  works  this 
preeent  year.       "Samson"  cement  is  favorably  known  from  coast  to  coast. 

The  Raven  Lake  Portland  Cement  Company 

President  G-deon  Shortreed. 

Vice-President  Thos.  F.  White. 

Secretary-Treasurer  Thos.  McLaughlin. 

Authorized  capital  ^500^000. 

Works  Raven  Lake,  Out. 

Brand  -'Raven." 

The  Raven  Lake  Portland  Cement  Company  gets  its  name  from  the  shallow  laka 
from  which  its  supply  of  marl  is  obtained,  and  on  the  shore  of  which  its  mills  have 
been  erected.  Raven  lake  is  situated  on  the  Lindsay-Coboconk  branch  of  the  Grand 
Tnmk  railway,  about  two  miles  from  Victoria  Road  station,  and  eighty-three  from 
the  city  of  Toronto. 

From  Elliot's  falls  on  the  Gull  river,  fifteen  miles  distant,  the  power  necessary 
to  operate  the  plant  is  electrically  transmitted.  A  government  dam  has  been  con- 
structed there  which  gives  an  available  head  of  twenty-two  or  twenty-three  feet,  and 
io  a  series  of  small  lakes  farther  up  stream  ample  pondage  facilities  are  provided. 

The  marl,  which  extends  to  a  depth  of  twenty  feet,  is  elevated  from  the  lake 
bottom  by  means  of  a  floating  dredge  and  orange-peel  dipper.  This  dredge  is 
H)aipped  with  an  air-compressor.  As  in  the  Durham  plant  previously  described,  the 
marl  goes  through  a  stone  separator  prior  to  being  admitted  to  the  Harris  pneumatic 
pumping  apparatus,  which  by  compressed  air  conveys  the  marl  to  shore  through  a 
flexible  pipe  eight  inches  in  diameter.  This  flexible  pipe  line  connects  the  dredge 
snd  the  raw  material  department  in  the  mill,  and  is  supported  on  a  series  of  floating 
[jontoons,  each  consisting  of  four  coal  oil  barrels  secured  together  by  a  suitable  framn. 
Ihe  marl  if  not  sufficiently  fluid  may  be  brought  to  the  correct  condition  for  piping 
by  the  addition  of  water.  The  pipe  discharges  into  a  huge  marl  storage  tank.  From 
this,  the  marl  b  admitted  at  pleasure  to  the  mixer  where  it  unites  with  the  clay. 
The  clay  is  at  present  obtained  near  Beaverton,  and  is  brought  thither  on  flat  cars 
a  distance  of  fifteen  miles.  It  is  first  dried  in  a  rotary  drier,  then  ground  in  rotary 
emery  stones,  and  finally  elevated  to  weighing  hoppers  which  empty,  as  does  the  marl, 
into  the  mixing  washmill. 
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Eaven  lake  Portland  Cement  Company,  Baven  Lake.     Geneml  view  of  Works,  etc. 
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Four  slurry  storage  tanks  are  provided  to  which  the  mix  is  conveyed,  and  in 
which  the  contents  are  agitated  by  compressed  air.  The  slurry  grinding  is  accom- 
plished in  a  battery  of  four  Sturtevant  individually  electrically  driven  emery  wheels. 

The  rotary  kilns,  of  which  there  are  four,  may  be  considered  as  being  divided  each 
into  two  parts — a  rotary  drier  and  a  kiln  proper.  These  two  parts  are  not  continuous 
ID  alignment,  but  the  former  li^  above  the  latter,  their  axes  being  in  the  same 
rertical  plane.  The  slurry  is  admitted  to  the  high  end  of  the  drier  and  is  discharged 
from  its  lower  end.  Then  it  passes  through  grinding  rolls,  and  is  conveyed  into  the 
upper  end  of  the  kiln  proper,  in  which  the  clinkering  process  takes  place.  The  driers 
tTB  forty-eight  feet  long  and  five  feet'  in  diameter,  the  kiln  proper  being  60  by  6  feet. 
An  air  current  through  the  drier  is  secured  by  a  rotary  fan.  The  hot  air  from  the 
kiln  is  made  to  pass  through  the  drier  and  thus  what  would  otherwise  be  waste  heat 
IS  Qtilijsed. 

The  clinker  is  first  cooled  in  a  Wentz  patent  upright  cylindrical  cooler,  then 
crashed  in  a  Kent  rolls  mill  and  receives  its  final  grinding  in  tube  mills.  The  hot 
air  from  the  cooler  passes  up  the  same  chute  as  the  one  down  which  the  clinker  falls 
and  goes  into  the  kiln,  thus  effecting  an  economy  in  fuel. 

Ground  coal  is  used  for  fuel,  the  processes  in  its  preparation  being  crushing,  dry- 
ing and  grinding,  first  in  rolls  and  then  in  tube  mills. 

The  buildings  are  of  limestone  walls,  with  roofs  of  corrugated  steel,  supported  en 
steel  frames.     The  capacity  of  the  plant  will  be  four  hundred  barrels  per  day. 

The  Sun  Portland  Cement  Company 

President  W.  P.  Telford,  M.  P. 

Secretary-Treasurer  John  Armstrong,  Owen  Sound . 

Authoriaed  capital. ..^600,000. 

Works   Owen  Sound,  Ont. 

Brand   «'Bun." 

By  means  of  two  towers  with  cable  connection,  and  a  clam-shell  dipper,  Che  marl 
lequired  in  the  process  of  manufacture  of  ''Sun"  cement  is  unloaded  from  cars  and 
transferred  either  to  the  marl  heap  or  to  a  hopper  which  supplies  through  a  chain 
conveyor,  the  marl  washmill.  The  clay  is  brought  in  by  teams,  passes  first  through 
a  plain  rtAla  disintegrator,  and  thence  by  conveyor  to  the  clay  washmill.  These 
^0  mills  are  adjacent  and  each  supplies  by  a  chute  its  contents  to  a  large  double 
Agitator.  This  in  plan  suggests  a  huge  8.  About  the  centre  of  each  segment,  a  set 
of  "drags"  is  made  to  revolve  on  a  vertical  shaft.  The  mixture  is  next  ground  in 
emery  stones  and  then  pumped  into  four  storage  tanks  where  the  examination  and 
correction  of  the  slurry  takes  place.  Each  tank  will  contain  seven  hours'  run,  and 
any  one  can  be  drawn  on  as  desired.  A  floor  pit  connected  with  each  tank  next 
receives  the  slurry,  and  from  this  pit  it  is  pumped  to  the  kilns,  of  which  there  are 
four,  two  being  sixty  and  two  sixty-five  feet  long.  The  clinker  drops  into  pits  beneath 
the  floor,  is  elevated  to  a  Mosser  cooler  and  passes  by  conveyor  to  the  grinding  room. 
This  room  is  supplied  with  one  Krupp  ball  mill  and  two  Gates'  tube  mills.  A  screw 
conveyor  and  elevator  belt  transfer  the  finished  cement  to  the  stock  room,  where 
packing  is  done.     The  coal  grinding  plant  consists  of  a  rotary  drier  and  a  tube  mill. 

A  650-h.  p.  Goldie  and  McCulloch  Wheelock  tandem  condensing  engine,  and  9 
inO-h.  p.  "Ideal"  furnish  the  necessary  power  for  operations  of  plant  and  lifting 
respectively. 

The  marl  is  obtained  at  lake  McNab  in  the  township  of  Keppel,  on  the  Harriston 
and  Owen  Sound  branch  of  the  Grand  Trunk  railway,  some  twelve  miles  from  the 
works.  A  private  spur  was  constructed  to  the  lake  from  a  point  two  miles  distant. 
This  marl  area  comprises  460  acres  running  from  fourteen  to  twenty-five  feet  'a 
depth.     A  steam  shovel  is  employed  to  raise  the  marl. 
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Clay  b  obtained  from  the  village  of  Brookholm  in  the  township  of  Sar»wak,  st  a 
distance  of  only  one  mile  from  the  plant.  The  capacity  of  the  works  is  360  barreb  holm 
per  day.  "Sun"  cement  ia  marketed  largely  in  Western  Ontario  and  Weatem 
Canada. 

Shipping  facilities  for  the  export  of  the  finished  product  and  the  importation  of 
coal  by  water  are  particularly  good.  The  company  has  its  own  docks  and  coal 
derricks  adjacent  to  the  mill.    Coal  is  imported  by  water  direct  from  OlaTsland. 

"Sun"  cement  was  first  made  in  1902.  Then  the  dry  process  was  used,  but  this 
troving  unsatisfactory,  owing  to  the  tendency  of  the  clay  to  "ball"  in  masses,  the 
wet  process  was  introduced.     Manufacturing  by  this  method  was  begun  in  July,  1901. 


The  Sun  I'ltrtliiiid  (Viiii'nl  Cii,      .\  i-Dnii.-r  in  ihi^  iih>iivinj 

The  Superior  Portland  Cement  Company 

President U.  E.  McKenzie,  M.  D. 

Vice-Presidents   ThoB.  McCarty  and  W.  Howard  Jackson. 

Secretary-Treasurer  Geo.  Mclntyre,  Orangeville. 

Authorized  capital  $500,000. 

Works  Orangeville,  Ont.  [ 

Brand    "Superior."  I 

Three  hundred  and  sijity  acres  of  marl  in  the  township  of  Caledon,  Peel  count.t,  ' 
from  twelve  to  thirty  feet  in  depth  and  one  hundred  acres  of  clAy  in  the  town- 
ship of  OarafraxB,  of  an  average  depth  of  eight  feet,  will  give  some  idea  of  the  extent 
of   material  available   for  cement   purposes  by  this  company. 

The  mill  stands  but  a  stone's  throw  from  the  Canadian  Pacific  railway  station  at 
Orangeville.  It  is  intended  to  lift  the  materials  by  steam  shovel,  and  bring  them 
to  the  works  by  railway.  The  clay  will  come  nine  miles  by  the  C.  P.  R.,  and  the  marl 
en  the  company's  own  railroad,  a  distance  of  two  and  five-eighths  miles.  A  layer 
of  two  feet  of  peat  overlies  the  marl  deposit. 
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Prior  to  paasiag  into  large  concrete  octagoiutl  irub  mills,  the  clay  will  be  put 
through  t  di«int«grator.  It  and  the  marl  trill  then  be  aant  down  chntee  to  the  two 
■uh  milk  aa  Ertated,  which  will  be  provided  with  gratings  at  one  aide..  Through  these 
grktiuga  the  mixture  will  gradually  wash  and  be  conducted  to  an  elevator  sump,  thenne 
to  emerj  mills  and  a  tnbe  mill,  which  will  complete  the  raw  grinding.  Three  lar^o 
■Doden  storage  tenka  will  be  provided  in  which  the  correction  of  the  miiture  will 
bt  made.    Thcee  tanks  will  be  agitated  bj  compressed  air. 

Foundations  for  three  rotary  kilns  eighty  feet  long  and  seven  feet  in  diameter 
tn  already  laid,  and  ultimately  the  company  will  injrtal]  three  additional  kilns. 
Clioker  pits,  one  for  every  two  rotaries,  will  be  provided  at  the  discharge  ends  of  the 


Stiperior  Portland  Cement  Company,  Orangevitle.     Main  building. 

kiltu.  EierattMV  will  convey  from  these  pits  to  the  rotary  coolers.  Two  ball  mills 
ind  two  tube  mills  will  easily  handle  the  immediate  output  of  the  kilns,  but  another 
ball  mill  and  an  extra  tube  mill  will  have  to  be  added  when  the  complete  battery  of 
«ii  kilsB  is  in  operation.     GrifBn  mills  will  probably  be  employed  to  grind  the  coal. 

The  mixing,  burning  and  grinding  building  is  two  hundred  and  ninety-seven  by 
eighty  feet.  The  coal  house  is  one  hundred  and  six  by  forty-three  feet,  end  the  stock 
boiue  one  hundred  by  seventy-five.  In  addition,  there  is  a  power  house  which  will  b<^ 
nipplied  with  engines  capable  of  generating  one  thousand  horse  power.  Electrical 
EMierator  and  motors  for  individual  driving  will  be  features  at  the  equipment.  The 
tra^  at  the  works  will  be  elevated  twdve  feet  on  a  trestle,  so  that  the  materials  and 
coal  can  be  dumped  from  the  cars  directly  into  the  works.  The  capacity  of  tbi 
tompleted  pi*"*  will  be  six  hundred  barrels  of  cement  per  day.  The  company  expert 
to  have  their  br&itd  on  the  market  during  the  coming  summer. 
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There  is  a  possibility  that  in  the  early  future  the  Cataract  water  power  on  tb^ 
Credit  river  may  be  employed  to  generate  energy  which  can  be  transmitted  by  wire 
to  the  works  at  Orangeville.  It  is  said  that  the  falls  in  the  river  gorge  at  the 
place  referred  to  afford  a  head  of  nearly  two  hundred  feet. 

The  Western  Ontario  Portland  Cement  Company 

President  A.  S.  Langrill,  M.  D. 

Secretary-Treasurer   J.  A.  Mitchell,  Atwood,  Ont. 

Manager    M.  M.  Hiles. 

Authorized  capital   $500,000. 

Works  Atwood,  Ont. 

This  company  was  incorporated  under  Provincial  charter  in  the  summer  of  1903 
and  proposes  to  manufacture  Portland  cement  from  clay  and  marl,  both  of  which  are 
found  convenient  to  the  village  of  Atwood,  in  deposits  of  considerable  extent.  The 
niarl  will  be  obtained  five  miles  south  of  the  village,  the  site  of  the  plant,  in  the 
Uwnship  of  Elma^  from  an  ancient  lake  bottom  now  a  marsh.  The  area  is  250  acre$. 
There  is  an  overlying  layer  of  peat  from  two  to  five  feet  in  thickness,  which  the  com- 
pany hopes  ultimately  to  utilize  as  a  source  of  fuel.  The  installation  of  suitable 
arying  and  compacting  machinery  is  a  part  of  the  general  scheme,  and  in  view  of 
recent  improvements  in  peat  fuel  manufacture,  the  possibility  of  success  will  be 
granted.  The  marl  underneath  this  peat  growth  is  from  eighteen  inches  to  twelve 
feet  in  4>hickness,  and  analyses  show  this  to  be  of  very  good  quality.  Beneath  the 
marl  in  turn  is  found  the  clay  running  to  a  depth  of  thirty  feet. 

A  second  area  of  equal  extent  is  also  held  by  the  company.  This  deposit  1'05 
five  miles  west  of  the  site  of  the  works  in  the  townships  of  Grey  and  Elma.  This, 
however,  will  probably  not  be  worked  for  some  time,  as  the  £rst  mentioned  beds  wi^l 
supply  enough  raw  materials  for  many  years  at  the  estimated  output. 

The  process  will  be  the  wet  slurry  method,  and  for  this  suitable  mill  buildings 
are  being  erected  and  plant  installed.  Six  rotaries  are  to  be  employed  with  an 
estimated  capacity  of  six  hundred  barrels  of  cement  per  day. 

The  clay  and  marl  are  to  be  raised  by  steam  shovel,  and  will  be  transported  t'> 
^he  works  over  a  standard  gauge  track  for  which  the  steel  was  supplied  by  the  Grand 
Trunk  Railway  Company.  The  company  will  have  the  option  of  buying  Chis  ro^d 
outright  at  the  end  of  ten  years.  It  is  expected  that  the  town  of  Atwood  will  assist 
the  enterprise  by  granting  a  free  mill  site  and  exemption  from  taxes  for  a  period  of 
£0  years.  The  company  expect  to  have  their  product  on  the  market  in  October  of  this 
year. 

NATURAL  CEMENT 

Natural  cement,  as  stated  elsewhere,  is  produced  by  burning  an  impure 
limestone.  In  Ontario,  it  is  found  in  certain  parts  of  the  Trenton  and  Niagar« 
formations. 

An  analysis  reveals  the  presence  of  lime,  magnesia  and  clay  in  more  or  less 
definite  proportions.  In  nearly  all  natural  cement  quarries,  the  stone  appears  in 
strata.  Analyses  almost  invariably  show  that  the  composition  of  the  rock  varies  with 
the  depth,  the  tendency  being  for  the  calcium  carbonate  to  be  in  maximum  proportion 
at  the  upper  stratum,  and  the  clay  ingredients  a  maximum  at  the  lower.  Let  na 
suppose  a  case  where  there  is  an  excess  of  the  lime  constituent  in  the  upper  layers 
and  an  excess  of  clay  in  the  lower,  the  mean  of  both  giving  about  the  correct  propor- 
tion for  a  good  cement.  Now  if  rock  be  taken  indiscriminately  from  the  quarry,  burnt 
and  ground,  it  will  be  seen  that  an  analysis  would  no  doubt  indicate  that  thte  two 
ingredients  were  present  in  about  the  correct  proportions,  while  it  would  be  equally 
true  that  evidences   of   both    over-claying  and   over-liming   might   be   detected  in  the 
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finished  product.  The  thorough  mixing  would  be  accomplished  in  the  grinding,  yet 
it  would  be  impossible  that  thte  clay  and  lime  of  adjacent  fragments  in  the  kiln  coul-i 
unite  chemically  in  a  way  essential  to  a  good  cement.  The  difficulty  in  securing  a 
constant  and  intimate  mixture  is  one  respect  in  which  the  natural  cement  is  less  likely 
to  derelop  the  strength  for  which  good  Portland  has  acquired  a  reputation. 

Both  natural  and  Portland  cements  have  their  uses,  and  th<e  answer  as  to  which 
i»  desirable  in  any  instance  will  depend  on  the  strength  required,  on  the  allowable 
time  for  setting,  on  whether  or  not  the  cement  is  to  be  laid  under  water,  and  on  the  cost. 
If  no  great  strength  is  required,  and  a  rapid  setting  mortar  is  desirable,  natural 
cemenL  can  be  employed  at  a  less  cost  than  Portland.  The  time  of  setting,  However, 
is  exceedingly  variable  in  both  natural  and  Portland  cements.  Th«e  former  usually 
b^ns  to  set  in  five  to  forty  minutes,  and  attains  its  permanent  set  in  twenty  minutes 
to  two  and  a  half  hours.  Portland,  on  the  other  hand,  begins  to  set  in  threef- 
fourths  of  an  hour  to  three  hours,  and  attains  its  final  set  in  two  and  a  half  to  eight 
hours. 

The  question  of  relative  cost  is  worth^^  of  a  little  consideration^  and  the  following 
is  given  for  the  purpose  of  comparing  in  a  typical  case,  the  cost  of  two  mortars  in- 
tended to  give  the  same  strength. 

Suppose  a  cement  mortar  for  foundations,  piers  or  walls  is  required  which  will 
develop  say  200  pounds  per  square  inch  ultimate  tensile  strength  in  three  monthi. 
Most  Portland  cement  mortars  mixed  in  the  proportion  of  one  of  cement  to  five  of 
sand  by  volume,  will  attain  this  strength  in  the  time  stated,  wMle  a  natural  cement 
mortar  for  the  same  specification  would  require  to  be  mixed  m  about  the  ratio  of  oae 
of  cement  to  two  of  sand.  Let  us  assume  the  price  of  sand  to  be  about  $1,25  per  cubic 
>ard,  that  of  natural  cement  to  be  $0.90  per  barrel,  and  that  of  Portland  to  be  $2.50 
per  barrel.  In  explanation,  it  should  be  said  that  the  voids  in  the  sand  and  its 
shrinkage  on  the  addition  of  water  will  render  the  volume  of  the  resulting  mortar 
very  little  in  excess  of  that  of  the  sand  as  first  measured.  In  both  cases  followingy 
the  mass  of  mortar  would  in  an  average  case  be  about  one  cubic  yard. 


Portland  Cement  Mortar 
1  :5 

.9  cubic  vardsfland @  |1.25  »  $1.12 

1.2  bbls.  cement (^    2.50—    3.00 

Cost  per  cubic  yard $1.12 


Natural  Cement  Mortar 
1:2 

.8  cubic  yards  sand &  $1 .25  —  $1 .00 

2.5  bbls.  cement @       90  »    2.25 


Cost  per  cubic  yard $3  25 


It  is  thus  seen  that  the  natural  cement  mortar  is  87  cents  cheaper  per  cubic  yard 
than  a  Portland  cement  mortar  of  anticipated  equivaUbnt  strength.  This  conclusion 
of  course  obtains  only  under  thje  conditions  assumed.  The  relative  cost  would  be 
influenced  by  a  variation  in  the  cost  of  the  two  cements  and  of  the  sand,  by  the 
quantity  of  water  used,  and^  by  the  voids  in  the  sand.  Our  Ontario  natural  cements 
are  slow-setting,  and  of  course  none  of  them  develop  the  early  tensile  strength  either 
Deat  or   in  mortar  of  the  Portlands. 

The  producers  <»£  natural  cement  in  Ontario  are  Isaac  Usher  &  Sons,  Queenston,. 
the  Estate  of  John  Battle,  Thorold;  F.  Schwendiman,  Hamilton;  and  the  Toronto 
Lime  Company,  Limehouse. 

Queenston  Cement  Works 

The  Queenston  Cement  Works  are  situated  in  the  township  of  Niagara  on  the 
Queenston  and  Grimsby  stone  road.  They  are  but  two  miles  from  the  historic  village 
of  Queenston,  made  famous  nearly  a  century  ago  through  the  heroic  exploits  of  Sir 
Isaac  Brock,   Laura  Secord  and  others  in  th»e  defense  of  Canada. 

The  plant  stands  on  a  sheer  precipice  one  hundred  and  eighty-five  feet  in  height. 
The  well-known  * 'Queenston  blue"  Niagara  limestone  used  extens'vely  for  building 
purposes  is  here  22  feet  deep.     Beneath  it  is  found  the  cement  rock  6  or  7  feet  in 
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thickness,  and  beneath  this  in  turn  is  a  gray  sandstone.  Mr.  Usher  is  the  lessee  of 
a  property  somewhat  exceeding  450  acres,  only  15  oH  which  have  been  mined. 

Drifting  was  begun  from  the  base  of  the  old  limestone  quarry,  from  which  a  great 
deal  of  the  material  for  the  masonry  in  the  first  Welland  canal  was  obtained.  Tho 
cement  rock  is  quarried  with  the  assistance  of  steam  and  air  rock-drilb  and  explosives. 
A  track  has  been  laid  and  by  means  of  cars  the  stone  is  hauled  to  the  feeding  hoppers 
of  the  kilns,  which  are  on  a  slightly  lower  level  than  the  bottom  of  the  cement  rock 
stratum.  Pillars  of  rock  are  left  at  intervals  of  about  30  feet  to  support  the  limestoue 
overhead.  No  timbering  has  been  found  necessary,  and  in  twenty  years,  no  accident 
to  any  workman  has  occurred.    The  mine  has  perfect  ventilation. 

There  are  eight  upright  masonry  continuous  draw-kilns^  each  thirty-two  feet  vi 
height  and  eight  feet  in  diameter.  They  are  fed  from  above  with  alternate  layers  of 
stone  and  coal,  and  at  any  time  there  are  about  twelve  feet  of  fire  in  a  kiln.  The 
lower  portion  is  styled  the  cooler  and  the  upper  the  forewarmer.  A  cord  of  cement 
stone  makes  twenty-two  barrels  of  cement. 

The  coal  is  delivered  from  a  switch  on  the  Grand  Trunk  railway,  and  is  dumped 
en  the  same  level  as  the  firing  hopper  of  the  kilns.  A  kiln  is  drawn  four  times  in 
twenty-four  hours.  Experienced  men  sort  the  burnt  stone,  and  any  parts  not 
sufficiently  burned  are  returned  to  the  kilns.  The  properly  calcined  stone  passes  down 
8  chute  to  the  ''cracker"  and  from  thereto  a  steel-plate  grinder,  in  which  it  is  reduced 
to  the  size  of  wheat.  Buhr  stones  or  Sophia  mill  stones  complete  the  grinding.  A 
gravity  screen  here  rejects  any  portions  incompletely  ground  and  returns  them  to  the 
stones,  but  whatever  is  sufficiently  reduced  goes  down  another  level  to  the  store  room. 
It  is  thus  seen  that  gravity  assists  very  considerably  in  the  handling  of  the  material. 
A  spur  of  the  Niagara  branch  of  the  Michigan  Central  railway  runs  between  the  pack- 
ing and  store  houses,  so  that  shipping  by  ra'l  is  rendered  extremely  convenient. 

The  output  of  the  plant  is  at  present  350  barrels  per  day,  and  additions  and 
improvements,  especially  in  the  quarrying  and  grinding,  are  soon  to  be  made. 

''Queenston*'  cement  is  employed  chiefly  for  floors,  foundations,  silos,  dwellings 
and  farm  use  generally,  and  is  marketed  in  Western  Ontario  and  Manitoba.  A  small 
export  is  annually  made  to  Lewiston  and  other  towns  in  the  vicinity,  in  New  York 
state. 

The  Estate  of  John  Battle 

The  works  of  this  company  are  in  the  town  of  Thorold.  In  1B41  Mr.  John  Brown, 
the  predecessor  of  the  late  John  Battle,  opened  the  quarries  from  which  the  cemeat 
rock  is  now  obtained.  There  is  a  surface  layer  of  fourteen  feet  of  clay  overlying  an 
equal  thickness  of  crystalline  limestone.  Beneath  this  is  found  the  cement  stone, 
\arying  in  thickness  from  eight  to  ten  feet,  and  of  tolerably  uniform  qualii^.  Th<3 
stone  is  mined  both  in  the  open  cut  and  in  drifts  underneath)  the  overlying  limestone, 
the  iroof  oeing  supported  as  in  the  Queenston  mine  on  pillars  of  either  the  stond 
itself  or  of  built-up  materials.      The  location  has  an  area  of  50  acres. 

From  the  quarries,  the  rock  is  brought  by  narrow  gauge  track  and  horse  cars  to 
a  battery  of  five  upright  continuous  kilns,  where  the  burning  is  done  by  filling 
alternate  layers  K>f  soft  coal  and  stone.  Four  days  after  tUe  fire  is  begun,  "drawing 
oS**  is  commenced,  and  is  repeated  at  intervab  of  twenty-four  hours  continuously 
afterwards.  The  usual  care  in  the  selection  of  proprely  burned  rock  and  the  rejection 
of  cinder,  slag  and  underburned  stone  is  then  necessary.  The  calcined  stone  is  brought 
by  the  Niagara,  St.  Catharines  and  Toronto  Electric  Railway  Ho  the  mills  *n  the  town 
of  Thorold,  one  mile  from  the  kilns,  power  for  the  purpose  being  obtained  from  the 
old  canal,  where  a  head  of  fourteen  feet  is  available.  Two  turbines  of  eigjttty  anJ 
sixty  horse  power  respectively,  supply  the  necessary  energy. 

The  stone  is  first  broken  in  a  "cracker,"  and  then  ground  in  buhr  stones  of  which 
the  mill  has  three  run.  Bagging  in  cotton  and  paper  is  done  from  spouts  oonnected  with 
the  receiving  bins.        The  output  of   "Thorold"  cement  is  200  barrels  per  day,  and 


Cement  Industry  of  Ontario 


iMcbw  about  thirty  tbunMnd  barrels  per  year.    The  ptesent  ptc^rietors  are  the  botu 
of  the  late  John  Battle,  who  aasumed  control  of  the  works  at  least  thirty  years  ago. 

F.  Schwendiman 

The  quarry  from  which  Ur.  Bchwendiman  obtains  his  cement  rock  is  situated  It) 
the  township  of  Barton,  four  miles  from  Hamilton.  The  rock  at  present  is  beiti,{ 
obtained  from  the  ralley  of  a  amall  stream.  It  is  burned  in  a  oontinuoua  fire-brick 
lined  upright  kiln,  and  reduc«d  by  a  "cracker"  of  the  coffee  m<Il  type,  and  by  buhr 
Ebmw,  of  which  the  mill  has  two  run.  The  kiln  has  a  vertical  height  exceeding  X 
feet  and  a  maximum  diameter  of  about  e'ght  feet.  The  stone  is  carted  up  an  inclinu 
to  the  ttop  of  the  kiln  wUere  a  receiving  hopper  has  been  constructed.  The  throat  of 
the  kiln  is  just  below  the  hopper,  and  i»  about  five  feet  in  diameter.  The  firing  n 
done  in  two  burning  arches  on  t^posite  sides  of  the  kiln.  These  arches  are  about  six 
feet  in  length — the  thickness  of  the  walb  of  the  structure.  Soft  coal  is  the  fuel 
•mpkyed.  The  burned  stone  is  drawn  oS  beneath  through  an  inclined  chute  and  ■■ 
wheeled  by  barrows  to  the  grinding  mill.  The  plant  has  a  capacity  of  6S  barrels  per 
day.    It  is  marketed  from  Rymal  station,  a  short  distance  frtnn  the  quarry. 


Toronto  Lime  Company 

The  Limebouse  cement  works  are  situated  on  the  main  line  of  the  Qrand  Trunk 
railway,  where  the  road  makes  the  ascent  of  the  Niagara  escarpment.  The  formation 
ii  the  same  as  at  Thorold,  being  at  the  base  of  the  Niagara  limestone. 


The  Toronto  Lime  Co.,  Limehouse. 


of  kiln  for  making  nattiral  c 


The  company  manufactures  lime  extensively,  this  industry  of  late  years  much 
larpusing  in  importance  the  manufacture  of  natural  cement.  The  Gowdy  kilns  in 
■bid)  the  cement  is  made  are  situated  at  Limehouse.  The  limestone  has  beau 
qnarried  from  tli«  surface  for  building  and  for  the  manufacture  of  lime  over  an  area 
of  twelve  acres.  Under  this  to  a  thickness  of  nine  feet  lies  the  cement  rock.  The 
location  covera  an  area  of  nearly  forty  acres.  On  account  of  the  well  marked  stratt- 
£cation,  the  qaarrying  is  attended  by  no  great  difficulties. 
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The  kiln  is  similar  in  construction  to  the  one  at  Hamilton  just  described.  Tho 
height  over  all  is  thirty-five  feet,  the  throat  a€  the  'top  being  eight  by  ten  feet. 
There  are  four  fire  holes,  two  on  each  side  of  two  /Opposite  sides,  into  which  the  stoking 
is  done.  The  *'Eldridge'*  system  of  blowing  is  employed.  A  rotary  fan  draws  hot 
gases  from  a  point  seven  feet  below  the  top  of  the  kiln,  and  this  hiot  air  is  forced  by 
the  same  fan  into  the  fire-place.  By  a  suitable  contrivance  any  quantity  of  cold  air 
may  be  admitted  to  the  blast  to  mix  with  the  hot.  The  manager  states  that  the  most 
desirable  fuel  for  the  calcination  of  natural  cement  limestone,  is  wood.  Goal  is  said 
to  give  too  intense  a  heat,  and  the  object  of  thk)  Eldridge  system  is  to  moderate  th^s 
heat  by  the  introduction  of  carbonic  acid  gas  into  the  blast.  The  method  is  said  to 
work  very  satisfactorily.  The  kiln  is  lined  with  fire-brick,  and  this  lining  has  to  be 
renewed  once  every  three  years. 

The  kiln  is  drawn  once  every  four  hours^  and  the  stone  allowed  to  cool  an  hbor 
on  the  floor  before  being  removed  by  cart  to  the  mill  to  be  ground.  The  "cracker" 
I  educes  to  pea  size,  after  which  the  buhr  stones  complete  the  reduction.  The  capacity 
of  the  plant  is  100  barrels  per  day.  Packing  is  done  in  barrels  of  240  pounds  capacity, 
and  in  bags  of  half  that  quantity.    The  brand  is  known  as  * 'Ontario." 


TESTING  OF  CEMENT5 

A  perfect  method  of  testing  cement  has  yet  to  devised.  A  uniform  method — ^ 
rather  a  method  which  with  uniform  material  will  give  uniform  results  in  the  hands 
of  all  experienced  operators — has  also  yet  to  be  invented.  Many  attempts  to  secure 
such  results  by  complicated  and  expensive  testing  machines  have  been  made,  and  in 
some  cases  at  least  the  results  obtained  were  less  satisfactory  than  where  the  simplar 
method  was  used.  It  should  be  and  is  possible  to  employ  a  few  simple  tests — requiring 
but  inexpensive  equipment  and  reasonably  sure  in  results,  that  will  discover  a  good 
cement  and  expose  the  pernicious  qualities  in  a  Bad  one.  For  the  general  user,  this 
fihould  be  sufficient.  The  tests  that  are  usually  made  are  six  in  number,  and  are  as 
follows:  fineness  of  grinding,  specific  gravity,  tensile  strength,  neat  and  with  sand, 
the  hot  test  and  the  time  of  setting. 

Fineness  of  Grinding 

It  has  been  observed  that  fine  grinding  will  decrease  the  tensile  strength  neat, 
but  will  increase  it  in  a  mortar.  As  no  cements  are  used  commercially  without  some 
kind  of  aggregate,  the  latter  is  the  phase  of  the  result  to  which  the  user's  attention 
is  directed.  Fineness  is  not  a  sure  indication  of  the  value  of  a  cement,  although  all 
cements  are  improved  by  fine  grinding.  The  residue  tn  sieves  of  various  sized  mesb, 
usually  fifty,  one  hundred  and  two  hundred  to  the  lineal  inch,  is  expressed  as  a 
percentage  of  the  original  weight.  In  the  results  printed  elsewhere,  one  thousand 
units  by  weight  of  cement  were  sifted  by  hand.  Sifting  was  discontinued  when  after 
a  certain  time  interval  a  quantity  less  than  one  unit — one-tenth  of  one  per  cent. — 
passed  the  sieve.  Sieves  of  fifty  and  one  h/undred  meshes  to  the  linear  inch  were 
4»mployed  in  this  instance.  A  "trace"  may  be  interpreted  as  a  quantity  less  than 
one-tenth  of  one  per  cent,  of  the  original. 

Specific  Gravity 

The  specific  gravity  test  is  considered  to  be  a  means  of  detecting  under-burning, 
over-burning  or  adulteration.  Cement  being  a  powder  susceptible  to  the  action  of 
""^ter,  coal  oil  or  turpentine  is  usually  employed  in  the  determination.       Care  should 
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be  taken  that  no  change  of  temperature  in  the  fluid  takes  place  during  the  experiment, 
and  that  no  huhbles  of  air  are  concealed  in  the  flask.  An  overburned  fused  clinker 
vill  gire  a  heavy  cement,  while  an  underburned  one  is  likely  to  be  low  in  speciflc 
gravity.  Adulterants  are  usually  of  less  density  than  cements,  and  will  operate  to 
leduce  the  specific   gravity. 

Tensile  5tren^h 

The  tensile  strength  test^  rightly  or  wrongly,  has  come  to  be  the  one  to  which  the 
l^opular  eye  is  directed  in  judging  the  merits  of  a  brand  of  cement.  This  test,  i( 
properly  made,  is  without  doubt  a  valuable  thbugh  not  a  perfect  indicatk)n  of  quality. 
The  cement  is  made  into  a  stiff  batter  and  placed  in  briquette  moulds  of  a  lea^t  cross- 
fiection  of  one  square  inch.  After  setting  for  twenty-four  hours  in  moist  air,  the 
briquettes  are  removed  from  the  moulds  and  placed  in  a  water  bath  where  thJey  remam 
xor  times  varying  very  much  at  the  caprice  of  the  tester.  These  periods,  however, 
are  usually  three  days,  seven  days,  twenty-eight  days,  and  three,  six,  or  twelve  months. 
At  the  end  of  the  interval  desired,  they  are  broken  in  some  kind  of  tensile  testing 
machine.  A  good  cement  should  show  an  increasing  tensile  strength  as  the  ag*) 
become  greater.  If  there  is  a  dropping  off  in  ultimate  strength  at  the  longer  time 
tests,  it  would  lead  us  to  suspect  that  under-burning  or  over-liming  was  the  fauH. 
Either  of  these  will  give  what  we  have  come  to  call  ^'free  lime.''  This  ''free  lime" 
through  spontaneous  disintegration,   will  in  time  reduce  the  tensile  strength. 

In  the  experiments,  whose  results  are  given  elsewhere,  the  percentage  of  water 
necessary  to  give  a  proper  consistency  was  found  in  each  instance  by  a  preliminary 
test.  That  percentage,  when  learned,  was  used  in  the  subsequent  tests  with  that 
brand.  The  water  used  was  first  brought  to  roo  mtemperature  (608  F.)  and  a  regular 
interval  of  three  minutes'  trowelling  on  the  slab  was  given  each  batter  before  placing 
IP  the  moulds. 

Expeiionce  has  shown  that  the  ratio  of  compressive  to  tensile  strength  varies  from 
seTen  to  ten  in  mortar  in  the  proportion  of  one  of  cement  to  three  of  sand,  and  as 
the  latter  is  much  more  easily  obtained,  it  is  alnuost  exclusively  employed,  notwith- 
standing the  fact  that  cement  in  sructures  is  not  usually  subjected  to  tensile  stress. 
Experience  has  further  shown  that  the  personal  element  is  a  matter  of  great  consequence 
in  the  making  of  tensile  tests  of  cement.  This  is  true  to  a  very  great  extent  in  mortar 
tests,  and  in  a  lesser  degree  with  neat  cement  also.  The  manner  and  duration  of  the 
mixing  and  the  methbd  of  compacting  in  the  mould  would  undoubtedly  influence  the 
lesults  obtained  in  no  small  degree.  For  this  reason  it  is  scarcely  fair  to  compare 
one  man's  results  with  another's,  or  perhaps  even  with  his  own,  unless  through  extensive 
experience  he  has  acquired  a  method  of  working  that  is  nearly  uniform.  Were  wo 
to  take  a  parcel  of  cement  thoroughly  mixed  so  that  the  quality  is  uniform  throughout, 
and  divide  it  into  five  parts,  giving  each  of  five  experienced  testers  a  sample,  with 
instructions  to  determine  the  tensile  strength  of  a  three  to  one  mortar,  we  would 
very  probably  be  surprised  at  the  discrepancy  in  results.  The  so-called  "personal 
equation"  must  be  reckoned  with  when  an  attempt  is  made  to  institute  comparisons. 

The  mortar  tests  were  made  from  a  three  to  one  mixture  for  Portlands,  and  a  one 
to  one  for  natural  cements.  The  sand  used  was  a  calcareous  pit  variety,  free  from 
organic  matter,  loam  or  clay.  The  briquettes  were  lightly  rammed  with  a  steel  ram- 
nier,  and  every  attempt  to  do  this  in  a  uniform  manner  was  made.  The  proportions 
were  by  weight,  not  volume. 

Constancy  of  Volume 

It  has  become  the  fashion  to  consider  the  hot  test,  a  test  for  free  lime,  which 
in  the  presence  of  heat  and  moisture  slacks  and  disintegrates  the  pat.  This  may 
cr  may  not  be  so,  but  it  is  certain  thiat  free  lime,  if  added  to  a  good  cement,  will 
produce  the  "blowing"  which  it  is  the  purpose  of  the  hot  test  to  detect.  In  the  test 
of  Ontario   brands,   the  pats  were   allowed  to  stand  six  hours   in    moist   air   above    a 
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lath  of  water  kept  at  120P  F.  Then  they  were  put  in  the  hot  bath  for  this  remaining 
eighteen  of  the  twenty-four  hours.  Pats  made  of  good  cement  should  not  leave  the 
glass  plate,  should  not  orack  or  disintegrate  in  any  way,  and  if  brc^en  should  snap 
with  a  moderately  high!  musical  note.  A  cement  that  stands  the  hot  test  and  is  finely 
ground,  is  not  likely  to  give  very  much  trouble. 

Setting 

The  setting  is  usually  reported  at  two  stages  —  initial  and  final.  Initial  set  is 
defined  as  the  interval  elapsing  from  the  time  of  adding  the  water  to  the  cement 
until  the  batter  will  support  a  needle  of  diameter  equal  to  one-twelfth  of  an  incli 
and  weighted  with  a  quarter  of  a  pound.  The  final  set  is  the  time  elapsing  from  the 
addition  of  the  water  until  the  batter  will  support  a  needle  of  one  twenty-fourth!  inca 
diameter  weighted  with  one  pound.  As  the  time  of  setting  will  depend  on  the  amount 
of  water  used,  that  quantity  which  with  trowelling  will  first  cause  a  gloss  to  appear 
on  the  surface  of  the  batter  is  recommended.  In  other  words,  a  minimum  of  water 
is  to  be  employed. 

The  specifications,  for  standard  Portland  cement,  of  the  Canadian  Society  of  Civil 
Engineers,  and  of  the  American  Society  for  Testing  Materials,  are  appended : 

The  Canadian  Standard 

The  standard  specifications  of  the  Canadian  Society  of  Civil  Engineers  are  as 
follows : 

The  whole  of  the  cement  is  to  be  well-burned  pure  Portland  cement,  of  the  best 
quality,   free  from  free-lime,  slag,  dust,   or  other  foreign  material. 

(1)  Fineness :  The  cement  shall  be  ground  so  fine  that  residue  on  a  sieve  of  10,000 
meshes  to  the  square  inch  shall  not  exceed  10  per  cent,  of  the  whole  by  weight,  and 
the  wfatole  of  the  cement  shall  pass  a  sieve  of  2,500  meshes  to  the  square  inch. 

(2)  Speeifie  Gravity :  The  specific  gravity  of  the  cement  shall  be  at  least  3.09,  and 
shall  not  exceed  3.25  for  fresh  cement;  the  term  ''fresh"  being  understood  to  apply  to 
such  cmnents  as  are  not  more  than  two  months  old. 

(3)  Tests:  The  cement  shall  be  subjected  to  the  following  tests: 

(a)  Blowing  Test:  Mortar  tests  of  neat  cement,  thoroughly  worked,  shall  be 
trowelled  upon  carefully  cleaned  5-inch  by  2i-inch  ground  glass  plates.  The  pats 
shall  be  about  |-inch  thick  in  the  centre,  and  worked  off  to  sharp  edges  at  the  four 
sides.  They  shall  be  covered  with  a  damp  cloth  and  allowed  to  remain  in  the  air 
until  set,  after  which  they  shall  be  placed  in  vapor  in  a  tank,  in  which  the  water 
is  heated  to  a  temperature  of  130^  F.  After  remaining  in  the  vapor  six  hours,  in- 
cluding the  time  of  setting  in  air,  they  shall  be  immersed  in  the  hot  water  and 
allowed  to  remain  there  for  eighteen  hours.  After  removal  from  the  water  the  sam- 
ples shall  not  be  curled  up,  shall  not  have  fine  hair  cracks,  nor  large  expansion 
cracks,  nor  shall  they  be  distorted.  If  separated  from  the  glass,  the  samples  shall 
break  with  a  sharp,  crisp  ring. 

(b)  Tensile  Test,  Neat  Cement :  Briquettes  made  of  neat  cement,  mixed  with  about 
20  per  cent,  of  water  by  weight,  after  remaining  one  day  in  air,  in  a  moist  atmos- 
phere, shall  be  immersed  in  water,  and  shall  be  capable  of  sustaining  a  tensUe  stress 
of  250  lb.  per  square  inch,  after  submersion  for  two  days;  400  lb.  per  square  inch 
after  submersion  for  six  days;  500  lb.  per  square  inch  after  submersion  for  27  day 4. 
The  tensile  test  shall  be  considered  as  the  average  of  the  strength  of  five  briquetttes, 
and  any  cement  showing  a  decrease  in  tensile  strength  on  or  before  the  twenty-eighth 
day  shall  be  rejected. 

Sand  and  Cement:  The  sand  for  standard  tests  shall  be  clean  quarts,  crushed 
so  that  the  whole  shall  pass  thrbugh  a  sieve  of  400  meshes  per  square  inch,  but  shall 
be  retained  on  a  sieve  of  900  meshes  per  square  inch.  The  sand  and  cement  shall  be 
thoroughly  mixed  dry,  and  then  about  10  per  cent,  of  their  weight  of  water  shall  bo 
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ftddediwhen  th^  briquettes  are  to  be  formed  in  suitable  moulds.  After  remaining  in  a 
damp  chamber  for  24  hours,  the  briquettes  shall  be  immersed  in  water,  and  briquettes 
made  in  the  proportion  of  one  of  cement  to  three  of  sand  by  weight,  shall  bear  a  tensiU 
stress  of  125  lb.  per  square  inch  after  submersion  for  six  days,  and  200  lb.  per  square 
inch  after  submersion  for  28  days.  Sand  and  cement  briquettes  shall  not  show  a 
decrease  in  tensile  strength  at  the  end  of  28  days  or  subsequently. 

(4)  The  manufacturer  shall,  if  required,  supply  chemical  analyses  of  the  cement. 

(5)  Packing :  The  cement  shall  be  packed  either  in  stout  air  and  water-tight  cask^, 
carefully  lined  with  strong  brown  paper,  or  in  strong  air  and  water-tights  bags. 

(6)  The  manufacturer  shall  give  a  certificate  with;  each  shipment  of  cement,  stating 
(1)  the  date  of  manufacture ;  (2)  the  tests  and  analyses  which  have  been  obtained  for 
the  cement  in  question  at  the  manufacturer's  laboratory;  (3)  that  the  cement  does 
not  contain  any  adulteration. 

The  American   Standard 

The  standard  of  the  American  Society  for  Testing  Materiak  is  as  follows: 

Definition,  The  term  Portland  cement  is  applied  to  the  finely  pulverized  product 
resulting  from  the  calcination  to  incipient  fusion  of  an  intimate  mixture  of  properly 
proportioned  argillaceous  and  calcareous  materials,  and  to  which  no  addition  greater 
thtn  three  per  cent,  has  been  made  subsequent  to  calcination. 

Specific  Gravity.  The  specific  gravity  of  the  cement,  thoroughly  dried  at  100^  G. 
(boiling  point)  shall  not  be  less  than  3.10. 

Fineness.  It  shall  have  by  weight  a  residue  of  not  more  than  eight  per  cent,  on 
a  No.  100  sieve,  and  not  more  than  twenty-five  per  cent,  on  a  No.  200  sieve. 

Time  of  Setting.  It  shall  develop  initial  set  in  not  less  than  thirty  minutes,  but 
Rinst  develop  hard  set  in  not  less  than  one  hour  nor  more  than  ten  hours. 

Tensile  Strength.  The  minimum  requirements  for  tensile  strength,  for  briquettes 
one  inch  square  in  section  shall  be  within  the  following  limits,  and  shall  show  no 
retrogression  in  strength  within  the  periods  stated. 

Neat  Cement 

24  hours  in   moist  air 150  to  200  lb. 

24  hours  in  moist  air  and  6  days  in  water  460  to  650  lb. 

24  hours  in  moist  air  and  27  days  in  water  560  to  660  lb. 

One  part  cement  to  three  parts  sand: 

24  hours  in  moist  air  and  6  days  in  water   160  to  200  lb. 

24  hours  in  moist  air  and  27  days  in  water  200  to  300  lb. 

Constancy  of  Volume.  Pats  of  neat  cement  about  three  inches  in  diameter  one- 
half  inch  thick  at  the  centre  and  tapering  to  a  thin  edge  shall  be  kept  in  moist  air 
for  %  period  of  twenty-four  hours. 

(a)  A  pat  is  then  kept  in  air  at  normal  temperature  and  observed  at  intervals  for 
at  least  twenty-eight  days. 

(b)  Another  pat  is  kept  in  water  maintained  as  near  seventy  degrees  F.  as  prae- 
t'cable,  and  observed  at  intervals  for  at  least  twenty-eight  days. 

(c)  A  third  pat  is  exposed  in  any  convenient  way  in  an  atmosphere  of  steam  above 
boiling  water,  in  a  loosely  clbsed  vessel  for  five  hours. 

These  pats  to  satisfactorily  pass  the  requirements  shall  remain  firm  and  hard  and 
show  DO  signs  of  distortion,  checking,  cracking  or  disintegrating. 

Sulphuric  Acid  and  Magnesia.  The  cement  shall  not  contain  more  than  1.76  per 
cent  of  anhydrous  sulphuric  acid  (8O3)  nor  more  than  4  per  cent,  of  magnesia  (Mg  0) . 
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USES  OF  CEMENT 

In  general,  cement  for  construction  purposes  is  wnployed  in  two  ways,  namely, 
in  mortar  and  in  concrete,  either  plain  or  reinforced  with  metal.  It  is  almost  never 
used  commercially  neat,  that  is,  without  sand.  Sometimes,  however,  for  grouting 
D  asonry,  the  neat  paste  is  employed,  experience  having  proved  that  there  are  almost 
uncontrollable  tendencies  on  the  part  of  the  sand  in  a  grouting  mortar  to  separate  from 
the  cement,  to  choke  passages,  and  to  cause  voids  to  occur. 

Experiments  in  the  use  of  cement  as'  a  protection  to  bridge  steel  in  structures 
have  proved  its  usefulness.  Structural  steel  exposed  to  the  gases  of  passing  locomotives 
for  example,  shows  a  rapid  and  harmful  corroding,  which  a  paste  of  cemeni,  red  leaci 
and  japan  has  proved  very  efficacious  in  arresting.  It  is  the  custom  to  apply  thi-j 
paste  in  a  thickness  of  one-quarter  of  an  inch.  Further  experiments  will  no  doubt 
confirm  the  finding  of  those  who  have  tried  this  preventive  to  corrosion.  These  uses 
and  some  others,  for  example  the  utilization  of  cement  as  a  pigment  in  paint,  must 
be  regarded  as  special. 

For  Making  Mortar 

The  use  of  mortar  is  exceedingly  ancient.  Lime  mortar  has  been  employed  in  the 
masonry  of  southern  Europe,  particularly  in  Italy,  for  twenty  centuries,  but  in  iLb 
durability,  its  strength  and  the  variety  of  uses  to  which  it  may  be  put,  it  is  quite 
inferior  to  its  more  modern  rival,  Portland  cement  mortar.  It  is  generally  believed 
that  the  ultimate  hardening  of  lime  mortar  is  due  to  the  absorption  from  the  air  of 
carbonic  acid  gas,  which  in  combination  with  the  lime  forms  a  limestone.  Hence  it 
follows  that  lime  mortar  which  has  been  thoroughly  exposed  to  the  atmosphere  for  a 
euflSciently  long  time  will  approach  more  or  less  in  chemical  composition  and  hardness 
ihe  common  limestone  with  which  all  are  familiar. 

Lime  versus  Cement 

Analyses  made  of  lime  mortars  taken  from  the  structures  of  antiquity  demon- 
strate, however,  the  following;  the  mortar  is  never  completely  changed  to  the  car- 
bonate of  lime  except  at  the  surface,  and  where  mortars  have  been  excluded  from  a!l 
air,  no  change  even  after  the  lapse  of  centuries  has  taken  place.  The  great  time 
necessary  to  accomplish  the  complete  hardening  iyi  lime  mortars  is  a  serious  objection 
to  their  use  in  many  cases.  The  structure  in  which  they  have  been  used  may,  due  to 
settling  of  foundations  or  to  the  weight  of  material  above  it,  deform  seriously  before 
it  has  developed  a  suflBcient  hardness  to  ensure  safety.  Again,  the  evolution  of  the 
modern  tall  building  has  rendered  necessary  "a  radical  change.  Lime  mortar  is  many 
times  weaker  in  compressive  strength  than  is  a  mortar  of  similar  mixture  containinj^ 
Portland  cement,  the  latter  of  which  will  in  time  equal  clay  brick  In  compressive 
strength.  Lime  mortar  of  a  mixture  three  to  one  at  the  ago  of  a  year  will  average 
a  tensile  strength  of  50  lb.  per  square  inch,  or  a  compressive  strensrth  approaching 
fOO  lb.  per  square  inch.  Cement  mortar,  three  to  one  of  the  same  apre,  will  give  a 
tensile  strength  of  400  lb.  per  square  inch,  and  a  compressive  strength  approaching 
4,000  lb.  or  about  the  strength  of  a  good  clay  brick,  as  said  above.  In  other  words, 
the  strength  of  cement  mortar  is  approximately  eight  times  that  of  lime  mortar  of  the 
same  mixture  and  age. 

Results  of  tests  made  under  the  direction  of  Prof.  C.  H.  C.  Wright,  of  the  School 
cf  Practical  Science,  Toronto,  on  brick  piers  using  lime  mortar  of  certain  proportiors 
in  one  series,  and  cement  mortar  in  another  are  given  below.       The  bricks,    age  and 
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other    conditions    being  as   nearly    identical  as    possible^    we  see  that  the  latter  are 
capable  of  resisting  from  two  to  four  times  as  great  a  load  per  unit  of  area. 

Crushing  Strength. 


Description  of  Pier. 


Lime  mortar, 
2  to  1. 


Cement  mortar, 
8  to  1. 


lb.  per  sq. 
in. 


Humber  Brick,  2nd  ciass,  8  coun^es 

Oirleton  Clinker.  8  courBes 

Yorkville  Brick  No.  1,  white 

Yorkville  Brick,  No.  2,  8  courses  ... 


293 
609 
509 
892 


tons,  per 
sq.  ft. 


21 

43.8 
36.6 
28.2 


lb. 


^: 


sq, 


tons,  per 
sq.  ft. 


—     

— . 

1,131 

81.4 

2.408 

173.4 

1.062 

76.5 

1,018 

78.8 

The  inconsistency  of  laying  good  clay  brick  in  lime  mortar  where  the  structure 
i«  to  be  subjected  to  heavy  loading,  lies  in  the  manifest  inequality  in  point  of  strengths 
of  the  bricks  and  their  jointing.  Further^  the  fact  that  lime  mortar  cannot  be  laid 
in  water,  and  will  not  harden  under  water,  renders  it  useless  for  all  kinds  of 
hydraulic  and  submarine  work.  So,  too,  its  porosity,  especially  in  damp  and  frosty 
sHuations  puts  another  limitation  on  its  use  as  a  material  of  construction. 

What  Mortar  Is 

A  mortar  is  made  by  thioroughly  mixing  sand,  cement  and  water  in  varying  pro- 
portions. Of  sand  there  are  many  kinds  differing  in  composition,  angularly,  sisse  of 
grains,  etc.  Experience  seems  to  prove  that  a  limestone  or  calcareous  sand  is  generally 
to  be  preferred  to  a  silica  or  quartz  sand,  there  being  usually  a  better  bond  between 
the  eenoient  and  the  grains  in  the  case  of  the  former. 

For  submerged  or  impervious  work  solid  mortar  is  necessary,  and  for  almost  all 
0368  it  is  desirable.  A  solid  mortar  is  obtained  by  having  a  quantity  of  cement  equal 
to  or  slightly  in  excess  of  the  voids  in  the  said,  there  being  usually  a  better  bond  between 
f jm  of  o^nent  completely  or  almost  completely  surrounding  it.  It  will  be  agreed  ^hat 
a  gand  whose  grains  are  of  uniform  size  will  have  a  greater  percentage  of  voids  than 
will  a  sand  with  grains  of  varying  size.  Hence  it  follows  that  the  latter  will  require 
a  less  quantity  of  cement  to  produce  a  solid  or  impervious  mortar.  The  eight  thousand 
grains  contained  in  one  cubic  inch  of  sand,  each  grain  being  one-twentieth  of  ai 
inch  in  diameter,  present  an  external  area  of  one  hundred  and  twenty  square  inches 
gainst  one  hundred  and  seventy-six  square  inches  where  the  grains  are  one-thirtieth  of 
an  inch  in  diameter.  From  this  it  is  seen  that  the  ''covering  power"  of  cement  will  be 
greater  in  a  coarse  sand ;  or  what  is  probably  the  same  thing,  for  equal  strengths,  more 
cement  will  be  needed  with  a  fine  variety,  solidity  not  Being  an  essential.  Again,  for 
the  same  proportibns  of  Ingredients  in  mortar,  greater  strength  will  be  obtained  with 
a  coarse  sand  than  with  a  fine  one. 


5and  for  Mortar 

The  question  of  voids  in  a  sand  where  a  solid  and  impervious  mortar  is  desired 
is  important.  The  percentage  of  voids  in  any  case  may  be  easily  obtained  by  adding 
wat«r  to  the  sand  in  a  water  tight  vessel  until  it  flushes  even  with  the  surface  of  the 
sand.  The  increase  in  weight  due  to  the  added  water,  converted  into  units  of  volume 
and  expressed  as  a  percentage  of  the  volume  of  the  sand,  is  the  process  in  brief. 

Voids  in  sands  vary  from  tweny-five  to  fifty  per  cent.,  or  from  a  quarter  to  a  half 
of  the  wetted  volume  which  is  on  an  average,  twenty  per  cent,  less  than  the  volume 
when  dry.     It  should  be  remembered,   too,  that  a   shrinkage   in  the  cement  on  the 


172 


Bureau  of  Mines 


No.  5 


addition  of  water  may  be  put  at  ten  per  cent.  Suppose  we  desire  a  solid  mortar  from 
a  sand  with  thirty-five  per  cent,  of  voids.  It  is  evident  that  a  three  to  one  mixturd 
will  give  this  with  a  small  margin,  since  the  voids  would  be^/ioo  of  (3  x  ^^/loo)  =  .84  and 
the  cement  available  to  fill  these  voids  would  be  ^Aoo  of  1  =  .90. 

The  essentiab  of  a  good  sand  are  usually  stated  in  specifications  to  be  cleanness* 
coarseness  and  sharpness.  The  cleanness  is  understotod  to  be  freedom  from  loam,  day 
or  organic  matter,  and  the  sharpness  as  synonymous  with  angularity.  A  number  af 
tests  for  the  purpose  of  discovering  the  effect  of  clay  in  a  three  to  one  mortar  were 
made  last  fall  in  the  cement  laboratory  of  the  School  of  Practical  Science.  The  per- 
centage of  clay  varied  from  two  to  six  per  cent,  the  other  elements  being  constant- 
It  will  be  seen  from  the  following  summary  that  in  all  cases  the  effect  of  the  clay  was 
to  increase  the  tensile  strength.  It  would  appear  then  as  if  small  percentages 
of  this  material  are  not  objectionable  in  a  cement  mortar. 


Age,  28  days. 


Percent,  of  clay. 


0 
2 
4 

6 


Average  tensile  strength. 


209 
248 
223 
23S 


The  effect  of  adding  sand  to  a  cement  is  to  weaken  it,  no  mortar  being  as  strong 
as  a  neat  cement.  The  following  table  is  given  as  representing  the  relative  strengths 
in  the  average  case. 


Mixture. 


Cement. 


1 
1 
1 
1 
1 


Relative  Strength. 


Sand. 


0 
1 
2 
3 
4 


1 


The  Use  of  Lime  Paste 

The  practice  of  adding  lime  paste  to  cement  mortar  for  plastering  and  other  pur- 
poses  is  quite  conimon,  the  objects  sought  being  cheapness,  strength,  imperviousness 
and  a  desire  to  attain  a  smoothness  in  working  not  possible  with  cement  alono. 
Investigation  seems  to  p]\>ve  that  an  addition  of  lime  paste  not  exceeding  twenty  per 
cent,  of  the  mortar  will  not  reduce  the  strength!,  and  in  some  cases  appears  to  increase 
it.  While  slightly  reducing  the  cost,  it  gives  the  mortar  a  "body"  very  much  desired 
by  the  workmen.  Beyond  the  limit  given,  it  is  perhaps  not  wise  to  go  if  strength  is 
a  factor  sought. 

The  Owen  Sound  Portland  Cement  Company,  in  their  brochure  on  the  uses  of 
cement  suggest  the  following:  "If  it  is  desired  to  make  water-tight  mortar  for  cisterns 
and  reservoirs,  and  where  absolutely  water-tight  work  is  required,  the  following  propor- 
tions are  recommended : 

Portland  cement.  Sand.  Lime  paste. 

1  part  2  parts  i  part 

1  part  3  parts    *  1  part 

For  brick  work,  Samson  Portland  cement,  mixed  with  nine  parts  of  sand  and  one 
part  of  lime  paste  is  recommended,  although  the  cheaper  proportion  of  one  part  of 
cement,  eight  of  sand,  and  one  and  a  half  of  lime  paste  will  give  excellent  results.*' 


1905 


Cement  Industry  of  Ontario 


173 


For  Impervious  Mortar 

With  the  object  of  determining  the  causes  and  remedies  for  permeability  of  oemeat 
by  water,  a  series  of  experiments  was  conductd  in  1901  and  1902  in  the  State 
UmVersity,  Columbus,  Ohio.  In  view  of  the  fact  that  cement  is  being  employed 
extensiyely  where  it  is  subjected  to  hydraulic  pressure,  as  in  sewers,  watermains  and 
leseiToirs,  a  summary  of  the  finding  may  be  interesting.     It  is  as  follows: 

"The  permeability  cannot  be  materially  reduced  by  the  application  of  soap  and 
alum  solutions  or  by  finely  powdered  loam  used  in  the  sand,  but  it  can  be  reduced  (I) 
by  the  application  of  one  to  five  coats  of  cement  grout,  tne  reduction  amounting  to 
from  seventy  to  ninety-eight  per  cent,  of  the  initial  leakage;  (2)  bv  a  coating  of  neat 
cem^t  mortar  one  quarter  of  an  inch  thick ;  (3)  by  the  mortar  surface  standing  under 
i  head  of  water  containing  suspended  matter." 

The  mixing  of  the  sand  and  cement  should  be  thoroughly  done  dry  until  the  color 

is  uniform.  Then  the  water  should  be  added  and  the  whole  mass  turned  over  until 
every  part  is  thoroughly  wetted.  It  is  as  possible  to  weaken  a  mortar  by  too  much 
irater  as  it  is  by  too  little.  The  correct  quantity  depends  on  the  sice  and  dryness 
of  the  sand,  and  to  some  extent  on  the  kind  and  age  of  the  cement. 

The  following  table  is  taken  from  a  circular  issued  by  the  Buckeye  Portland 
Cement  Company  of  Harper,  Ohio,  and  gives  the  amK>unt  of  cement,  sand  and  lim^ 
paste  needed  to  lay  one  thousand  bricks. 


Mortar  in  all  cases  6:1:1, 


Joint. 


34  in. 

1: 


Proportion  of  mortar 
to  brick. 


1  to    9 

1  "    4 

3  ••  10 

1  ••     8 


Bus.  of 

Bbls.  of 

Bus.  1 

sand. 

Cfiinent. 

■ 

lime 

3.8 

.21 

.64 

9.6 

,53 

1.6 

12.6 

.70 

2.1 

15.2 

.88 

2.5 

For  Making  Concrete 

The  second  use  of  cement  is  in  concrete.  Concrete  consists  of  a  ''matrix"  and  a  a 
'"aggregate."  The  matrix  is  defined  as  the  cement  and  the  sand  plus  the  water.  The 
iggr^gate  may  be  broken  stone,  shingle,  cinders,  slag,  etc.  The  remarks  re  solid  anl 
impervious  mortar  will  apply  also  to  a  solid  and  impervious  co*«crete.  For  a  solid 
cmiCTete  thie  voids  in  the  aggregate  should  be  filled  with  the  mortar,  which  in  turn 
iboald  contain  sufficient  cement  to  fill  all  cavities  in  the  sand.  It  should,  however, 
be  stated  that  very  good  and  serviceable  concrete  may  be  obtained  where  no  attempt 
i&  made  to  procure  a  solid  mass.  The  quantity  of  voids  in  an  aggregate  depends  on 
tike  uniformity  or  lack  of  uniformity  in  sizis  and  shape  of  the  individual  parts.  To 
reduce  this  quantity,  it  is  evident  that  there  should  not  be  uniformity  of  size.  The 
i&ids  in  an  aggregate  will  vary  from  twenty-five  to  fifty  per  cent. 

Suppose  it  is  desired  to  produce  a  solid  concrete  knowing  the  voids  to  be  as 
follovs:  sand,  35  per  cent.,  aggregate,  40  per  cent.  We  know  from  the  previous 
discmssioA  Uiat  a  three  to  one  mixture  will  give  a  solid  mortar,  remembering  that 
sand  and  cement  shrink  twenty  and  ten  per  cent,  respectively  on  the  addition  of  water. 
He  volume  of  this  mortar  will  probably  be  about  equal  to  that  of  the  wetted  sand, 
or  */]M  of  3  =  2.4  volumes.  These  2.4  volumes  would  by  a  simple  calculation  be  the 
Toida  in  six  volumes  of  aggregate  of  the  character  assumed.  This  means  then,  that 
a  1:3:6  mixture  ^U  secure  the  solidity  desired. 

Gravel  and  water-worn  shingle  are  often  employed  as  an  aggregate  in  rough 
vork.  Their  value  will  much  depend  on  their  freNedom  from  loamy  and  other  earth  v 
niattera,  but  their  lack  of  angularity  is  an  objection.  This  affects  the  strength  of  the 
concrete,  the  bond  betwcien  the  cement  and  the  aggregate  being  more  easily  broken 
where  smooth  pebbles  are  used  for  the  latter.    This  bond  is  doubtless  strongest  where 
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the  aggregate  is  crushed  limeetone.  Cinders  and  slag  have  the  advantage  of  being 
light  though  lacking  the  strength  of  the  stone.  The  weight  of  limestone  concrete 
is  about  150  pounds  per  cubic  foot,  while  that  of  cinder  concrete  is  about  100  pounds. 
For  flooring  purposes  and  where  resistance  to  fire  and  economy  are  considerations, 
this  latter  commends  itself. 

The  process  of  mixing  should  be  thorough.  The  sand  and  cement  should  be  mixad 
dry,  after  which  the  stone  should  be  added,  and  all  thoroughly  mixed  again.  Th'> 
eddition  of  the  water  and  a  turning  over  a  sufficient  number  of  times  to  wet  the  whob 
mass  complete  the  process  of  preparation.  Thorough  ramming  until  water  flushr^s 
to  the  surface  will  improve  the  strength  of  concrete  though  care  should  be  taken  not 
to  prolong  the  ramming  past  the  point  where  initial  set  begins.  For  the  same  reason 
a  batch  only  of  such  size  as  can  be  put  in  place  before  setting  has  begun  should  be 
mixed  at  a  time.  Where  a  large  quantity  of  concrete  is  required,  it  is  more  econom- 
ical to  employ  some  good  type  of  mixing  machine.  Such  a  machine  should  be  so 
designed  that  this  complete  dry  mixing  of  the  sand  and  cement  can  be  done  before  the 
aggregate  and  water  are  added.  Machines  should  be  so  constructed  that  the  mixing 
may  be  continued  until  a  satisfactory  and  complete  incorporation  is  obtained,  la 
continuous  mixers,  this  is  apt  not  to  be  provided  for. 

The  Uses  of  Concrete 

Concrete  as  a  material  for  the  construction  of  all  kinds  of  foundations  has  to 
a  great  extent  replaced  stone  masonry  of  late  years.  Its  cheapness,  and  the 
fact  that  skilled  labor  is  not  required  in  putting  it  in  place,  have  undoubtedly  been 
the  chief  encouragements  in  its  use.  For  bridge  abutments,  piers  and  arches,  building 
foundations,  canal  locks,  walls  of  dwellings  and  warehouses,  floors,  dams  and  break- 
waters, street  pavements  and  sidewalks,   etc.,  concrete  has  ''come  to  stay." 

The  character  of  the  mixture  used  in  any  case  will  depend  on  the  strength  re* 
quired.  The  Hanover  Portland  Cement  Company  recommend  the  following :  "Accor^ 
ing  to  the  importance  of  the  work,  the  proportions  for  concrete  may  be  as  follows: 
one  part  of  good  Portland  cement,  three  to  eight  parts  of  sand,  and  from  seven  to 
fourteen  parts  of  gravel  or  crushed  stone."  Cases  are  on  record  where  a  concrete 
of  surprising  strength  was  obtained  from  a  1 :  30  mixture,  but  such  lean  concretes  are 
not  recommended.  Indeed,  it  is  no  doubt  a  fact  that  good  brands  of  cement  are  some- 
times blamed  for  failures  in  concrete  construction  where  the  leanness  of  the  mixture 
was  wholly  at  fault. 

In  work  of  any  considerable  magnitude,  provision  for  expansion  and  contractioa 
due  to  temperature  changes  should  be  made.  This  provision  usually  takes  the  form 
of  "expansion  joints"  or  bulkheads  which  are  merely  vertical  seams  dividing  tha  work 
into  blocks.  Partitions  of  paper  or  of  sand  are  sometimes  employed  for  this  purpose. 
They  should  be  placed  at  intervals  of  thirty  to  fifty  feet. 

Concrete  and  Steel 

Until  recently,  concrete  has  simply  replaced  stone  in  building  cperarrni^  It  has 
the  same  mechanical  properties,  and  shares  the  same  defects.  Under  certain  conditions 
though,  it  has  proved  superior  to  its  ancient  rival.  Within  the  last  generation,  ne^v 
possibilities  have  opened  to  concrete  through  the  careful  and  intelligent  addition  of 
steel,  the  combination  bringing  into  use  the  good  qualities  of  both  materials.  "Be-iu' 
forced  concrete"  is  a  term  which  of  late  years  has  been  used  to  designate  this  com- 
bination. It  is  also  known  as  "concrete-steel"  and  as  "armoured  concrete."  It  s 
B  well-known  fact  that  the  strength  of  concrete,  unlike  that  of  steel  or  timber,  is  many 
times  greater  in  compression  than  it  is  in  tension.  It  was  probably  a  recognition 
of  this  peculiarity  that  led  to  the  practice  of  putting  steel  in  concrete  to  assist  that 
element  of  strength  which  the  concrete  lacks.     In  Europe,  especially,    where  its  use 
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has  become  general,  it  has  been  endorsed  by  the  most  eminent  engineers.  In  America 
it  is  finding  new  uses  monthly,  and  the  increasing  cost  of  wood  will  tend  to  render 
it  more  popular  in  the  future  than  it  is  even  in  the  present  day. 

Regarding  concrete  steel,  The  Engineering  Magazine  in  a  recent  issue  had  this 
to  say  editorially: 

''Among  the  many  advantages  of  concrete-steel  may  be  mentioned  cheapness  as 
compared  with  other  types  of  massive  construction,  lightness,  economy  of  space  on 
account  of  thinness  of  walls,  capacity  for  carrying  heavy  loads,  ready  adaptability  to 
any  desired  form,  speed  of  construction,  fire-proof  qualities  and  safety  on  a  very  poor 
foundation  material,  since  the  structure  hangs  together  as  a  whole  and  when  over- 
loaded does  not  collapse  suddenly,  but  tends  to  deform  gradually.  Thjere  are  two 
important  respects  in  which  sieel  construction  gains  by  the  addition  of  concrete.  These 
are  protection  against  rust,  and  protection  against  injury  by  fire.'' 

Ae-inforced  concrete  is  the  only  form  of  construction  that  is  really  permanent. 

It  is  not  susceptible  to  atmospheric  influences  like  stone  masonry,  and  when  properly 

built  it  will  not  crack  like  plain  concrete.     Such  cracks  lead  to  ultimate  deterioration 

due  to  the  action  of  water  and  frost. 

So  far  as  records  inform  us,  the  first  man  to  make  intelligent  application  of  steel 
in  concrete  was  W.  E.  Ward,  of  Port  Chester,  N.  Y.,  who  erected  in  1875  a  building 
iu  which  ''not  only  all  the  external  and  internal  walls,  cornices  and  towers,  were  coa- 
structed  of  beton,  but  all  the  beams  and  roofs  were  exclusively  made  of  the  same 
material  re-inforced  with  light  iron  beams  and  rods."  Probably  the  first  approximately 
correct  formulae  giving  the  strength  of  steel  and  concrete  in  combination  were 
derived  by  Julius  Mandel  in  Germany,  and  by  the  late  Professor  J.  B.  Johnson  In 
America,  about  the  same  time. 

The  indefatigable  investigator,  Consid^re  of  Paris,  during  the  eighties  made  a 
series  of  very  valuable  contributions  to  the  literature  of  the  subject.  The  conclusions 
^t  which  he  arrived  may  be  briefly  summarized  as  follows : 

1.  In  armed  concrete  beams,  the  concrete  on  the  tension  side  will  submit  without 
rupture  to  a  proportionate  distortion  of  from  ten  to  twenty  times  that  at  which  it 
would  fail  in  an  unarmed  direct  tension  test.  It  will  also  have  during  the  additional 
leriod  of  distortion  a  strength  nearly  equal  to  its  maximum  strength  in  direct  tension. 

3.  Several  interior  stresses  are  introduced  in  armed  concrete  constructions,  where 
lich  concrete  mixtures  are  used  owing  to  the  shrinkage  of  the  latter  during  the  first 
eighteen  months  if  exposed  to  the  air,  or  a  corresponding  swelling  during  this  period 
if  in  submarine  work. 

3.  These  interior  stresses  are  to  a  considerable  extent  relieved  by  the  slipping  of 
the  bars  or  rods  in  the  concrete,  as  to  which  action  tests  leave  no  room  for  doubt. 
The  stress  is  also  relieved  in  time  if  cracks  are  not  previously  developed  by  what  has 
been  called  the  tendency  of  the  concrete  to  eventually  yield  somewhat  to  a  soliciting 
force. 

The  slipping  of  rods  in  concrete  in  which  they  are  imbedded  undoubtedly  occurs 
through  the  weakening  of  the  adhesion  between  the  metal  and  its  surrounding 
medium,  which  is  very  great  at  first.  This  weakening  is  accelerated  by  vibration  and 
shock  to  which  more  or  less,  all  structures  are  subjected. 

Re-inforced  Concrete  Beams 

Last  year,  a  series  of  tests  on  re-inforced  concrete  beams  was  carried  on  at  the 
Experiment  Station  at  the  University  of  Illinois.  A  summary  of  the  conclusions 
n  ached  may  be  of  interest. 

"In  beams  with  the  metal  re-inforcement  small  enough  in  amount  not  to  develop 
thp  full  compressive  strength  of  the  concrete,  the  maximum  load  is  reached  or  nearly 
reached  when  the  metal  is  stretched  to  its  yield  point,  and  in  calculating  the  resisting 
moment,  the  tensional  value  of  the  concrete  is  Here  negligible   and  the  load  at  the 
yield  point  of  the  metal  may  well  be  considered  the  full  strength  of  the  beam. 
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So  far  as  strength  of  the  beam  is  concerned,  the  load  when  the  steel  is  stressed 
to  its  elastic  limit  seems  the  prcper  basis  for  the  factor  of  safety  and  working  load. 
Bo  far  as  strength  of  the  beam  is  concerned,  steel  having  a  high  elastic  limit  is  advan- 
tageous, it  being  assumed  that  there  is  sufficient  provision  against  the  slipping  of  the 
rods  and  shearing  failures. 

"The  determination  of  the  limit  of  re-inforcement  which  may  properly  be  used 
with  different  mixtures  and  grades  of  concrete  may  besl  be  decided  by  ezperimente  pv 
beams  made  to  determine  this.  For  the  1:8:6  concrete  used,  re-inforoement  as  high 
as  li  per  cent,  for  the  steel  of  38,000  lb.  pr  square  inch  elastic  limit,  and  1  per  cent, 
for  steel  of  55»000  lb.  per  square  inch  elastic  limit  may  be  used  without  developing  th* 
full  compressive  strength  of  the  concrete. 

''There  was  no  marked  difference  in  results  found  for  the  different  forms  of  re-in- 
forcing  bars  used." 

Systems  of  Re-inforcement 

Re-inforced  concrete  has  found  uses  whose  name  is  legion,  and  has  led  to  the 
evolution  of  numerous  so-called  "systems"  of  re-inforcement.  It  is  regularly  employed 
in  the  construction  of  beams  and  girders,  floors  and  walk,  columns,  bridge  arches, 
piles,  reservoirs,  chimneys,  lighthouses,  sewers,  dams,  railway  ties,  fence  posts  and 
a  number  of  other  purposes  too  numerous  to  mention  in  detail.  Most  of  the  so-called 
systems  have  features  peculiar  to  themselves,  and  many  of  these  are  undoubtedly 
meritorious.  There  is  always  this,  however,  that  with  careless  workmanship  or  lack 
of  intelligent  and  careful  supervision,  the  best  features  of  any  method  may  be  com- 
pletely nullified.  A  good  system  combined  with  care  and  intelligence  in  the  application 
of  correct  methods  will  give  good  results. 


Johnson  Ck)rrugated  Bar. 


Ransome  Twisted  Bar. 


Thacher  Rolled  Bar .      ( "  Reinforced  Concrete  "  p .  335 . ) 

Thaddeus  Hyatt  of  England    investigated    the    subject    of  steel   and   concrete  in 

combination  as  early  as  1876,  and  the  system  that  still  bears  his  name  consists  of  a 

series  of  perforated  bars,  through  the  perforations  of  which  pass  wires  or  rods.     The 

*  whole  forms  a  network  of  rectangular  meshes.     It  was  adapted  to  such  purposes  as 

floor  construction. 

Monier  of  France  attempted  the  strengthening  of  concrete  by  steel  about  the 
same  time.  The  Monier  system,  like  the  Hyatt,  is  a  network  of  two  series  of  parallol 
steel  or  iron  rods  which  intersect  at  right  angles.  Each  junction  is  secured  by  a 
wire.  The  rods  are  distinguished  as  "carrying"  and  as  ''distributing,"  according 
to  the  purpose  they  serve.    The  mesh  is  from  two  to  four  inches  to  a  side. 

Ransome  employed  cold-twisted  square  rods  imbedded  near  the  lower  surface  of 
hu  beams  and  floor  slabs.  The  cold  twisting  raises  the  tensile  strength  and  elaatio 
limit  of  the  metal,  and  the  value  of  this  is  pretty  generally  recognised. 
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The  Banna  aystem  b  applied  chipfl;  to  th«  construction  of  pipes  The  ateel 
fectiona  are  cross-shaped,  and  endiilo  tho  pipo  or  aewpr  spirally  or  in  rings  Ther« 
mrr  oCher  similarly  Hhaped  rods  tntersecting  these  ind  King  parallel  to  the  axis  of 
the  pipe  line.     Concrete  completely  conceals  the  steel 


s— ^==' 


Honna  re-inforfini;  Bars  for  Detail  of  cniipliMH  f^ir  e;ii-1-[iii*  newer. 

The  RoeblinK  syBteiii  coiiBists  of  a  woven  net  of  wire  stiffened  at  intervals  with 
parallel  steel  rods.  Weba  of  this  net  arc  sprung  in  between  floor  beams  or  girders,  and 
on  this  the  concrete  is  deposited.  For  ceilings,  webs  of  similar  netting  may  be  sus- 
pended  from  the  lower   flanges  of  the  floor  beams,  the   planter   being   applied  thereto 

Expanded  metal  has  acquired  a  good  and  growing  patronage.  It  is  a  netting  ii 
diamoDd-shaped  meshes,  which  by  powerful  shearing  machinea  is  cut  direct  from  the 
■  eb  of  eh«et  metal.  For  floor  oonstruction  especially  it  has  been  very  favorably 
n>ceired,     Tepiporary  wooden  form's  to  support  tUe  floor  have  to  be  put  in  place.     On 

.Duiribat'ing  Bars 


Expsndc'l  Metal, 
tbeae  expanded  metal  is  lirst  laid,  and  then  t 


Monier  Netting. 
J  concrete  spread.  To  imbed  the  steel 
l^rfectly,  the  web  of  metal  is  lifted  slightly  with  hooks,  allowing  the  concrete  to  pass 
liriow  and  around  the  Bt«el.  The  whole  is  thoroughly  rammed,  and  after  a  suitable 
Ume,  the  forms  are  removed.  Expanded  metal  is  also  recommended  for  strengthening 
coDcreta  wator  toirera,  sewers,  and  for  thin  partitions  in  dwellings  and  buildings 
geDeraQy.  The  studding  in  the  latter  case  is  usually  a  series  of  upright  inch  or  inch- 
aod-a-^aarteE  channels. 
1211.  • 
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like  M«laii  system  is  Ekdapted  principally  for  arch  construction.  Arched  I  b««,iiu 
nr  bnilt  up  plate  girders  are  constructed  of  a  span  sufficient  to  reach  from  abutmeoC 
to  abutment.  These  are  spaced  about  two  feet  centres,  and  tho  space  between  and 
around  them  ia  filled  with  concrete. 


The  feature  of  the  Hennebique  system  is  the  use  of  the  metal  stirrup  to  reeiit 
the  tendency  to  failure  by  oblique  shear  at  the  ends  of  the  beams.  The»e  b«anu  «re 
reinforced  by  imbedded  rods  placed  near  the  lower  face,  and  at  times  by  others  n^^r 
the  upper  face,  to  give  rigidity  and  assist  in  resisting  compreasive  stresses.  Thn 
stirrups  are  of    length    slightly    less   than    the    height    of   the  beams,  and  carry   tlto 
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tenuon  rods  in  their  bends,  the  arch  of  the  otirrup  b«iiig  downward.  They  are  apuej 
more  closely  toirard  the  ends,  and  ors  absent  altogether  at  the  middle  section  of  the 
kua.  Usually  some  of  the  tension  rods  are  bent  upward  at  the  two  ends,  the  object 
bebg  to  assist  the  U-shaped  members  in  preventing  end  failure.  The  system  lend* 
ilwlf  admirably  to  the  construction  of  columns.  It  has  been  very  extensively  used 
o   the  continent. 


^.^o•-^ 


Hie  Kahn  system  makes  use  of  a  '  trosaad  bar     of  steel  with     flns     incbned  ont- 
■vda  sod  upwards  at  46°  at  both  ends      Its  merit  seems  to  be  that  where  tension 


P*«pective  view  of  general  adaptation  of  the  Kahn  Myetem      Trueeed  Concrete  Steel  Co. 
»e  is  required,  there  is  a  maximum  of  metal  nvailable,  and  that  to  resist  end-ohear, 
iique  members  more  or  less  at  right  angles  to  the  line  of  probable  failure  are  pro- 
tied.    It  is  specially  adapted  fw  floors,  oolnmns  and  beams. 
The  Cnnunings  system  is  analogous  to  that  of  Kahn.     Here,  however,  round  ro<lt 
nm<  of  poraUelograms  are  used,  the  ends  of  each  being  bent  upwards,  as  are  the 
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fins  on  the  Kahn  bar.    The  extra  number  of  pieces  required  renders  the  placing  of  the 
metal  somewhat  more  complicated  than  where  a  single  bar  is  employed. 


\ 


C'umininjrs   Haiv. 

The  De  Marr  system  makes  use  of  flat  steel  bars  having  quarter  turns  alter natelv 
right  and  left  every  two  inches  or  thereabouts,  accordiiij^;  to  bize.  These  bars  connect 
from  top  to  top  of  I  beams,  and  in  this  way  support  the  floor.  It  is  frequently  employed 
with  a  specially  constructed  tile  or  concrete  floor  block^  which  is  used  to  build  m 
between  girder  and  girder. 

In  an  article  written  for  the  Journal  of  the  Royal  Institute  of  British  Architects. 
Mr.  Frank  Cawes  gives  the  following  rules  for  tho  construction  of  floors.  No  doubt  it 
represents  good  English  practice. 

1.  Obtain  good  oement. 

2.  Use  good  broken  brick  aggregate  and  not  sand:  ^ody  concroto  to  h(*  of  one  part  ce- 
ment and  four  parts  brick  and  the  sarfaoe  to  be  one  pan  co>iient  and  three  parts  onuhed 
granite. 

3.  Use  as  a  precaution  "sheep-wire  netting"  as  a  baue.  and  steel  bars  of  1)  pounds  per 
foot  in  weight  spaced  three  feet  apart. 

4.  Consider  a  slab  10  feet  square  by  4  inches  thick  cinihle  of  bearinK  900  pounds  per 
foot  inclading  its  own  weight,  and  reckon  for  e^ery  K'a]»,  'i  oro  '>r  'r«»8  ih'in  '^OO  pounds  per 
foot  directly  in  proportion  to  the  square  of  the  thiokncpfi  and  inMisely  as  the  cube  of  the  span. 
When  the  span  is  rectangular,  the  minimum  span  is  taken. 

5.  AToid  casting  slabs  in  frosty  weather. 

6.  Cast  large  areas  at  once;  have  no  i>art>al1y  f^-^f^*  R'a.b  orer  night. 

7.  Insist  on  strong  centering.    Leave  it  up  at  least  five  weeks. 

SPECIFICATIONS   FOR  CONCRETE 

The  following  specifications  for  Portland  cement  concrete  are  recommended  bv 
a  committee  of  the  American  Railway  Engineering  and  Maintenance  of  Way  Associa- 
tion : 

Cement:  Cement  shall  be  Portland,  either  American  or  foreign,  which  will  meet 
the  requirements  of  the   standard  specifications.  ' 

Sand :    Sand  shall   be  clean,  sharp   and  coarse,   but  preferably   of   grains   varyinc:  J 
in  sisse.     It  shall  be  free  from  clay,  loam,  sticks  and  other  impurities. 

Stone:  Stone  shall  be  sound,  hard  and  dur.'il)1o,  crushed  to  sizes  not  exceeding 
two  inches  in  any  direction,  and  freed  from  dust  by  screening. 

Gravel :  Gravel  shall  be  composed  of  clean  pebbles  of  hard  and  durable  stone,  of 
siaes  not  exceeding  two  inches  in  diameter,  free  from  day  and  other  impurities  except 
sand.  When  containing  sand  in  any  considerable  quantity,  the  amount  per  unit  of  volume 
of  gravel  shall  be  determined  accurately  to  admit  of  tho  proper  .proportion  of  sand 
being  maintained  in  the  concrete  mixture. 

Water:  Water  shall  be  clean  and  reasonably  clear,  free  from  sulphuric  acid  or 
strong  alkalies. 

Mixing  by  Hand:  (1)  Tight  platforms  shall  be  provided  of  sufficient  size  to  accom- 
modate men  and  materials  for  the  progressive  and  rapid  mixing  of  at  least  two  batches 
fif  concrete  at  the  same  time.  Batches  shall  not  exceed  one  cubic  yard  each,  and  smaller 
batches  are  preferable,  based  upon  a  multiple  of  the  number  of  sacks  to  the  barrel. 

(2)  The  sand  shall  be  spread  evenly  upon  the  platform,  then  the  cement  upon  th 
sand,  and  all  mixed  thoroughly  until  of  a  uniform  color.      The  water  necessary  to  mak 
a  thin  mortar  shall  be  added,  and  the  whole  spread  again.     The  gravel,  if  used,  sha 
then   be   added,    and  finally  the  broken   stone,  both  of  which,    if  dry,    shall   be  fi 
fhoronghly  wetted  down.     The  mass  shall  then  be  turned  with  shovels  or  hoes  unt 
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thoroughly  mixed  and  all  gravel  and  stone  are  covered  with  mortar.  This  will  prob- 
ably require  four  turnings. 

(3)  Another  approved  method  which  may  be  permitted  at  the  option  of  the  en>- 
gineer  in  charge  is  to  spread  the  sand,  then  the  cement,  then  the  gravel  or  broken 
stone.    Add  water  and  mix  thoroughly  as  above.  . 

Mixing  by  Machine:  A  machine  mixer  shall  be  used  whenever  the  volume  of  work 
will  justify  the  expense  of  installing  the  plant.  The  necessary  requirements  for  the 
macliine  will  be  that  a  precise  and  regular  proportioning  of  materials  can  be  controlled, 
and  the  product  delivered  shall  be  of  the  required  consistency  and  thoroughly  mixed. 

Consistency :  The  concrete  shall  be  of  suph  consistency  that  when  dumped  in  plaoe 
it  will  not  require  much  tamping.  It  shall  be  spaded  down  and  tamped  sufficiently 
to  level  off,  and  will  then  quake  freely  like  jelly. 

Ck>urse:  (1)  Each  course  shall  be  left  somewhat  rough  to  insure  bonding  with  the 
Lcxt  course  above,  and  if  it  be  readily  set,  shall  be  thoroughly  cleaned  and  dampened 
tefore  the  next  course  is  placed  upon  it.  The  plane  of  courses  shall  be  as  nearly  as 
possible  at  right  angles  to  the  line  of  pressure. 

(2)  An  uncompleted  course  shall  be  left  with  a  vertical  joint  where  the  work  Is 
stopped. 

(3)  The  work  shall  be  carried  up  in  sections  of  convenient  length  and  completed 
without  intermission. 

Expansion  Joints:  (1)  In  exposed  work  expansion  joints  shall  be  provided  at 
inter\'als  of  thirty  to  fifty  feet.  A  temporary  .  vertical  form  or  partition  of  plank 
shall  be  set  up  and  the  section  behind  completed  as  though  it  were  the  end  of  thd 
btructure.  The  partition  will  i)e  removed  when  the  next  section  is  Begun  and  the 
new  concrete  placed  against  the  old  without  mortar  flushing.  Locks  shall  be  provided 
if  directed  or  called  for  by  the  plans. 

{2)  In  re-inforced  or  steel  concrete  the  length  of  these  sections  may  be  materially 
increased  at  the  option   of  the  engineer. 

Time:  Concrete  shall  be  platted  immediately  after  mixing,  and  any  having  an 
initial  set  shall  be  rejected. 

Faeing:  About  one  inch  of  mortar  of  the  same  proportions  as  used  in  the  concrete 
may  be  placed  next  to  the  forms  immediately  in  advance  of  the  concrete,  or  a  shovel 
facing  made,   at  the  option   of  the  engineer  in  charge. 

Forms:  (1)  Forms  shall  be  substantial  and  unyielding,  properly  braced  or  tied 
together  by  means  of  wire  or  rods. 

(2)  The  material  used  shall  be  dressed  lumber  secured  to  the  studding  or  uprights 
in  horizontal  lines. 

(3)  Planking  once  used   in   forms  shall  be  cleaned  before  being  again   used. 

(4)  The  forms  must  not  be  removed  within  forty-eight  hours  after  all  the  concrete 
in  that  section  has  been  placed.  In  freezing  weather  they  must  remain  until  the 
'oncrete  has  had  a  sufficient  time  to  become  thoroughly  set. 

(5)  In  dry  but  not  freezing  weather,  the  forms  shall  be  drenched  with  water  before 
the  concrete  is  placed  against  them. 

(6)  For  backings,  undressed  lumber  may  be  used  for  forms. 

Finishing:  (1)  After  the  forms  are  removed  any  small  cavities  or  openings  in  the 
concrete  shall  be  neatly  filled  with  mortar  if  necessary.  Any  ridges  due  to  cracks  or 
joints  in  the  lumber  shall  be  rubbed  down.  The  entire  face  shall  then  be  washed  with 
a  thin  grout  of  the  consistency  of  whitewash,  mixed  in  the  propoi*tion  of  one  part 
cement  to  two  ports  of  sand.    The  wash  shall  be  applied  with  a  brush. 

(2)  The  tops  of  bridge  seats,  pedestals,  copings,  wing  walls,  etc.,  when  not  finished 
with  natural  stone  coping,  shall  be  finished  with  a  smooth  surface  composed  of  one  part 
cement  to  two  parts  of  sand.       The  wash  shall  be  applied  with  a  brush. 
1  to  H  inches  thick.     This  must  be  put  in  place  with  the  last  course  of  concrete. 

<3)  In  arch  tops,  a  thin  coat  of  mortar  or  grout  shall  be  applied  over  the  top  to 
thoroughly  seal  the  pores. 
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TESTS  OF  ONTARIO  CEMENT 

Following  are  the  results  of  some  experiments  made  with  Ontario  cements.  It 
may  he  explained  that  samples  of  the  various  brands  experimented  with  were  either 
procured  by  the  writer  personally  at  the  works,  or  were  taken  by  him  from  original 
packages  offered  for  sale  by  dealers  in  the  open  market,  the  packages  bearing  the 
maker's  name  and  brand.  Due  care  was  exercised  in  every  instance  to  get  a  fair 
sample  of  ordinary  product.  The  experiments  were  made  by  the  writer  in  ths 
laboratory  of  the  School  of  Practical  Science,  Toronto. 


Sieve  Test 


Brand 


Residue  on  oO-mesh  sieve.      Residue  on  100-mesh  seive. 


Portland  : 

Monarch  

Sun 

National 

Star 

Samson 

Imperial % 

Hercules 

Saugeen 

Giant 

Natural  Rock  : 

Schwendiman's 

.Battle's 

Ontario  Lime  Co's 

Usher's 


'J 


Per  cent, 

0.1 
0.0 
0.1 

trace . 
0.0 

trace. 

trace. 
0.1 
0.4 

2.3 
7.2 
6.1 
7.6 


Per  cent. 

5.7 
1.9 
1.7 
3.9 
».5 
5.4 
5.2 
2.9 
9.0 

12.9 

•   19.5 

15.7 

18.9 


Hot  Test 

Pats  were  6  hours  in  warm  moist  air,  and  18  hours  in  water  at  120®  F. 


Brand. 


Portland  :— 

Monaroh    . 

Sun   

National 

Star   

Samson    

Imperial 

Hercules 

Saugeen    

Giant 

Natuml  Rock  :— 

Schwendiman's 

Battle's    

Ont.   Lime  Oo.'fl    

Usher's •• 


Remarks. 


Satisfaotory. 

Satisfactory. 

Satisfaotory. 

Satlsfaotory. 

Satisfaotory. 

Pat   separated   from    glass. 

Satisfactory. 

Satisfactory. 

Satisfaotory. 

Satisfactory. 

Satisfactory. 

Disintegrated  in  hot  bath. 

Pat  slightly  curled  up  at  edges. 


Tensile  Strength 


Brand. 


Portland : 

Monarch 

Sun 

National 

Star 

Samson 

Imperial 

Hercules 

Saugeen  

Giant  

Natural  Rock : 

Schwendiman's 

Battle's 

Usher's 


i<  days. 


lb. 

295 
843 
450 
385 
320 
465 
338 
318 
400 

51 
80 
80 


7  days. 


lb. 

423 
483 
843 
595 
458 
?20 
&48 
423 
593 

54 

95 

100 


28  days. 


lb. 

363 

798 
753 
525 
608 
903 
■  910 
4^8 
618 

115 
138 
103 


Remarks. 
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Tensile  Strength— Mortar  Test 


Brand. 

7  Days. 

28  Days. 

Remarks. 

PortlADd.  3  to  1 : 
Monarch « 

128 
168 
250 
178 
128 
168 
208 
148 
150 

48 
7S 
28 

293 
80b 
285 
293 
210 
260 
270 
225 
250 

UO 
188 

125 

Sun 

National 

Star 

Samaon 

Impeiial 

Hercules. 

flauOTHun 

Qfant , , 

Natural  rock,  1  to  1 : 
flehwfiiidlinAli'ip , , . . , 

Battle's 

f 

Usher's 

Samples  of  marl.  lirnGstoiie  and  clay,  believed  to  be  representative  of  the  raw 
used  or  proposed  to  be  used  by  the  various  companies  mentioned  in  this 
rsport,  were  collected  by  the  writer  when  visiting  the  plants.  These  were  sent  for 
analjrBis  to  Mr.  A.  Q.  Burrows,  B.A.,  Sc,  Provincial  Assayer,  Belleyille,  whose  reports 
thereon  are  appended. 

Analyses  of  Marls  and  Limestones 


Name. 

SiO,. 
'   Per 
cent. 

cent. 

Al^O, 
C^t. 

CaCO, 

Per 

cent. 

Mg 

CO, 

Per 
cent. 

SO, 

Per 

cent. 

LoflA. 

Per 

cent. 

PORTLAND: 
Hanover  Portland  Cement  Ck). 
Orey  &  Bruce  Portland  Cement 
Co 

.58 

2.00 

.59 

.52 

1.38 

1.66 

4.12 

.30 

1.12 
.22 
.74 

1.06 
.26 

7.04 
17.29 
10.08 

.57 

.50 
.64 
.16 
1.30 
.63 
.50 
.47 

.88 
.18 

.82 

1.51 
2.36 
1.77 

.84 

**"!27* 
.93 

.22 
""X'i 

.20 
.36 

2.34 
1.43 
8.31 

92.00 

84.91 
87.89 
93.43 
87.51 
87.87 
92.29 
91.69 

97.61 
94.61 
89.37 

93.26 
92.08 

48.27 
49.89 
46.18 

4.74 

2.89 
2.96 
.60 
2.97 
4.12 
1.42 
2.24 

.51 

.96 

3.S3 

2.20 
3.27 

40.86 
29.46 
37.77 

.52 

1.21 
.79 
.61 

1.06 
.72 
.40 
.41 

.44 

.64 
.60 

.51 
.55 

.48 
1.64 
1.40 

1.66 
6.60 

Colonial  Portland  Cement  Co. . 
Lakefleld  Portland  Cement  Co. 

8nn  Portland  Cement  Co 

Imperial  Portland  Cement  Co. 
Belleville  Portland  Cement  Go. 
Ontario  Portland  Cement  Co. 
International  Portland  Cement 
Co 

8.28 
4.07 
4.88 
5.69 

«  ■  •      •  «  •  ■ 

2.22 
» 
.20 

Canadian  Portland  Cement  Co. 

National  Portland  Cement  Co. 

Owen  Sound  Portland  Cement 

Co 

8.19 
5.65 

2.41 

Superior  Portland  Cement  Co. 

NATURAL  ROCK: 

Toronto  Lime  Co 

3.67 

Isaac  Usher 

F.  Schwendiman 

Analyses  of  Clays 


Name. 


HaAOver  Portland  Cement  Co. . . 
Orey  and  Bruce  Portland  Cement 

Co 

Colonial   I'ortland  Cement  Co. 

(ahale) 

lAkefield  Portland  Cement  Co. . 

Sun  Portland  Cement  Co 

Imperial  Portland  Cement  Co. . . 
BeUevllIe  Portland  Cement  Co. . 

Ontario  Portland  Cement  Co 

International  Portland  Cement 

Co 

Canadian  Portland  Cement  Co. . 
National  Portland  Cement  Co. . . 
Owen  Sound  Portland   Cement 

Co 

Superior  Portland  (*ement  Co. . . 
Colonial  Portland  Cement  Co. . . 


SiOa 

^%?' 

ALO, 
Per 

Per 

cent. 

cent. 

eent. 

46.47 

6.97 

18.91 

37.60 

4.79 

12.46 

44.64 

5.66 

17.27 

39.58 

4.02 

11.26 

38.21 

3.87 

13.93 

42.26 

4.66 

12.30 

61.98 

8.94 

20.00 

51.72 

5.66 

14.11 

66.92 

8.72 

18.98 

51.80 

5.66 

14.26 

66.46 

4.26 

16.07 

61.04 

4.78 

11.80 

44.62 

3.64 

10.78 

44.94 

8.90 

10.40 

1 

CaO 

Per 
cent. 


7.05 
19.30 

9.92 
19.86 
21.02 
16.08 

1.62 
10.59 

8.64 
7.28 
1.42 

7.82 

17.28 
12.13 


^#e? 

SO, 
Per 

cent. 

cent. 

3.97 

.26 

2.96 

.16 

4.86 

1.09 

2.74 

.70 

2.42 

.24 

8.32 

.12 

3.88 

.20 

3.08 

.67 

4.48 

.24 

5.31 

1.28 

1.85 

.23 

5.85 

2.40 

2.70 

.23 

6.72 

.56 

Loss. 

Per 

cent. 


11.91 

19.06 

13.90 
18.36 
20.36 
18.16 
8.81 
12.14 

3.68 

11.90 

5.82 

14.12 
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EXPLORATIONS  IN   ABITIBI 

BY  JAMES  d  MCMILLAN 


In  aooordance  with  instructions  received  from  Mr.  T.  W.  Gibson,  Director  of  the 
Bureau  of  Mines,  an  exploratory  survey  was  made  during  the  summer  of  1904,  of 
that  portion  of  the  nortlicrn  cAuy  belt  l.yiiiK  ^vfist  of  lake  Abitibi,  and  north  of  the 
area  subdivided  into  townships  by  tiie  Dopanment  of  Crown  Lands  during  thie  previous 
year. 

Practically   the   wholo    of    this    area    wa^s,    during    the   past    summer,    laid  out  in 
.  blocks  consisting  ot    lour  tu\\ii>hipH  each,  by  meridian  and  base  lines  run  at  intervals 
i  of  twelvo  miles,  and  a  [)i)rti()n  oi  the  area,  consisting  cf  about  a  dozen  townships,  was 

still  further  sub-divided  into  lots. 

,  The  object  of  the  expedition   was  to  make   a   careful  examination   of   the  surface 

conditions  prevailinj^  in  the  rej^ior.,  including  tlviii  geology  as  exhibited  by  the  rock 
exposures,  and  the  nature  and  capabilities — agricultural  and  otherwise — of  the  soil. 
in  order  that  a  body  ol  information  miQ;ht  be  procured  illustrative  of  the  economir 
resources   of  the  di^lric•t   and  its  suiiabihty   for  settlement. 

The  information  to  be  obtained  was  mainly  of  two  kinds:  (1)  that  connected  with 
the  geology  and  mineraiojiy  of  the  region,  and  (2)  that  bearing  upon  its  suitability  /or 
agriculture.  The  penological  and  topographical  side  of  the  work  was  in  charge  of  the 
writer,  whiles  thi?  latter  was  in  charge  of  Mr.  A.  Henderson,  B.A.,  late  of  the  Ontario 
Agricultural  ColiejLj.e,  who  accompanied  the  party  as  agricultural  expert,  and  whJ 
reports  sepaiately  upon  this  branch  of  the   work. 

Besi('.'^  Mr.  Henderson  and  the  writer,  the  party  consisted  of  O.  Mondoux,  Copper 
Cliff;  S.  Comego,  Sudbury,  during  the  first  two  months  in  the  field;  and  John  L.  Lani?. 
Toronto,  during  the  last  month  and  a  half. 

On  June  1st  we  took  the  early  Canadian  Pacific  railway  train,  at  Sudbury,  for 
Matapama  station,  where  our  canoes  were  already  awaiting  us.  Two  days  canoeio]; 
up  tlje  ea^l  branch  of  the  Spanish  river  brought  us  to  the  Height  of  Laud  portage, 
after  rrossiniz;  whicli  we  entered  the  waters  which  flow  to  the  Mattagami,  and  in  two 
more  (i:iys  reaclicfl  ls»r-  Mattarzami.  After  enjoying  over  Sunday  the  hospitality  of 
Mr.  Millar,  tlie  HikImjii's  \\:x\  C  oinpriny's  lactor,  and  of  Mr.  Hubert  Southworth,  chief 
fire  ranj^^r  for  tlie  district,  we  ajiain  launched  our  <;anoes,  and  in  a  little  over  two 
days  reached  the  fii>t  oi  tlie  }.>.>ti:ij^es  to  i'orcp.pine  lake.  At  this  point  th-e  work 
bei.;;*!!.  v.:<i<]i  wm  (iMj^d  (.n  j".,r  neM»'>  four  months.  The  return  journey  was  made 
from  the  Frederick  lloiiso  river  and  Ni'dit  liawk  lake,  by  way  of  Fort  Matnebewan. 
down  the  Montreal  ri\  er  t<i  tlie  Te!»«i-k.iinii'«r  and  Northern  Ontario  railway,  thence 
by  rail  to  North  Bay. 

i  The    pl;i».    follow*'fl   in    cnrryiji':;    ot)    t)i<'    wovU,    was   to    make  trips    across   country 

1  from    f>oint-    alon-j.   tin^   ''ivcrv    lo  <)i\»-    .y  <ti:i'-  (»!    !]'«»  s''!r\«'\    lin"s.   p;o  about    two  miles 

along  the  line.  juk.I  r«  iti-  *o  ;»  ;  '"i  .i".  ti.«'  li  er  wliere  it  had  been  agreed  that  the 
cano<^  should  meet  n^.  In  this  ^.y  ih>-  r  \  t  •  >•  w^ro  used  as  hif2;hways,  and  the  country 
trav(M•<^ed  ."1  int<'r'':il-  o!  i\,it  n,-  ;i1  f)  ••  i*  i<  i  il<i'(>  nnl(><!.  Whenever  the  cnunta'v  to  ^> 
travelled  was  too  re'»i"ie  iro.ii  vh.*  risers  to  b<^  '•<^aci»ed  in  this  way,  a  flying  camp  was 
moved  in  to  one  oi  the  lin<'--.  ;]i  *'  •"^.  r>>r.Mli\  on(^  day  in  length,  made  from  points 
on  the  line  to  a  distance  (».  r  <>  o*  >-:\  ii  :I«  s,  leturri'iio;  to  points  two  miles  farther 
aloni:  the  line,  camp  iKnintr  in  th<»  nejmtime  been  moved  the  two  miles  along  the 
line  by  one  of  the  men.  On  the  following  day  a  similar  trip  would  be  made  on  the 
opposite  side   of  the   line,    and  ending  two    miles    farther   along. 
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Little  attention  will  be  paid  in  this  report  to  the  cance  routes  used  in  going  from 
point  to  point  in  the  district,  as  they  have  been  described  by  Dr.  Parks,  Dr.  Kay  and 
others  in  previous  reports  of  the  Bureau  of  Mines,*  and  also  in  reports  of  the  Geo- 
logical Survey.* 

The  report  will  be  divided  into  four  parts  as  follows   : 

I.  The  topography  of  the  area. 

II.  The  features  of  the  separate  parts  in  detail. 

III.  The  resources  of  the  area. 

IV.  The  character  of  the  rocks. 

I.  TOPOGRAPHY 

The  area  is  a  plain,  in  all  probability  once  the  bed  of  a  glacial-dammed  lake.  The 
(rhly  broakjj  in  tli-.  /rpneral  level  are,  the  depressions  caused  by  the  erosion  of  streams, 
a  few  is  >'arcd  nil  .-^  of  the  *  roche  moutonnoes"  tjrpe,  and  some  sand  and  gravel  ridges 
of  a  morainic  nature,  which  .rise  a  few  feet  above  the  general  level.  Midway  between 
■the  rivers  of  the*  itMrion  are  some  depressed  tracts,  once  the  beds  of  shallow  lakes,  but 
now  filled  with  peat  and  moss  to  a  depth  of  4  to  12  feet.  It  is  in  these  muskeg  areas 
that  most  of  tlio  tributaries  of  the  larger  rivers  have  their  origin.  The  remaiinder, 
comprising  at  lea>r  tlin»<»-l(>urths  of  the  whole  area,  is  covered  with  a  uniform  deposit 
of  clay  and  wrocle^'  with  a  mixed  growth  of  spruce,  poplar,  balm  of  Gilead,  birch  and 
bal«am,  or  almost  entirely  with  spruce,  according  as  the  drainage  is  good  or  only 
medium. 

Erosion  Ris  not  trono  on  to  a  marked  extent.  This  may  be  due  in  part  to  numer- 
ous barriers  of  roek  wliifh  cross  the  rivers  at  intervals — in  no  case  greater  than  ten 
Piiles — foniiiT»'r  n-^t  .ml  dajns  in  the  streams.  Everywhere  the  valleys  have  a 
fharactei'istic  \'-sbape.  At  a  short  distance  from  the  rivers,  usually  about  10  chains, 
The  geiicTal  ie\ w-i  ot  the  i)iain  is  rejjcNj'd  ;  while  the  tributaries  entering  the  main 
*«*reanis  havo  valleys  usually  not  greater  than  10  chains  in  width.  At  no  point  Jd 
there  a  vallev  wider  than  half  a  mile. 

The  northern  slope*;  of  the  few  rocky  hills  are  worn  smooth  and  often  striated  by 
the  action  of  th*^  ice:  whil<»  in  the  south  in  their  lee,  there  is  in  most  cases  a  deposit 
01  sand  nr  grav<*l  exlendijKf:  a  short  distance  from  the  hill.  As  the  writer's  aneroid  went 
out  of  order,  after  ^  monUi'^  use.  the  lieij.'ht  of  these  hills  had  to  be  estiinnted.  M(  ,st  of 
them  appeared  to  be  from  100  to  150  feet  above  the  general  level.  Glacial  striae,  where 
noted,  ha\e  a  direr  t ion  h(  i  ween  S.  o^  W.  and  S.  10**  E.  The  deposition  of  the  drift 
materials,  however,  points  to  an  advance  of  the  ice  from  a  direction  about  10®  west 
<>'  north. 

The  Abitibi  River 

The  Abitibi  river  flows  out  of  Lower  Abitibi  lake,  in  a  westerly  direction,  through 
the  northern  portions  of  the  first  three  township;?  west  of  the  lake,  then  forms  a  great 
T-Fhaped  bend  in  the  townshin  of  Teefy,  before  taking  up  its  general  direction — that 
ol  from  l(>»'to  SO'^  wejft  of  north.  Above  Conchiching  falls,  which  are  situated  about 
five  miles  below  tlie  outlet  of  lake  Abitibi,  the  banks  are  quite  low;  but  below  this 
T'oirt.  the  river  h.1«^  eroded  its  bed  to  a  depth  of  50  to  100  feet  below  the  general 
level.  The  hiirl*^st  banks  are  in  the  northeast  corner  of  the  township  of  Teefy,  where 
elacial  acrumnlations.  of  morainic  character,  have  added  somewhat  to  the  amount  to 
U"  eroded;  while  below  Iroquois  falls,  the  banks  are  somewhat  below  the  average  height 
Throughout    this    portion    of     its     course,    the    river  maintains    a    width    of  4  to.  5 


i  W?hth  Rep.  B.  of  M..  pp.  175-180;  Thriteenth  Rep.  B.  of  M.,  pp.  104-114;  Report  of  Survey 
and  Eiploration  of  Northern    Ontario,   1900,    pp.   29. 
a  Qeol.  Bar.    Can.  Sum.   Kep..   1901.   p.   U9. 
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chains  As  far  as  Couchiching  falls  the  river  is  quite  sluggish;  tblen  follow  2  miloi 
of  qr.iet  river  to  the  first  rapid  in  lot  1,  Knox  township^  where  the  fall  is  l^as  than 
2  feet. 

From  this  point  to  the  next  rapid  on  the  east  side  of  lot  4  in  Rickard,  where  the 
fall  is  4  feet,  and  from  hibre  again  to  lot  6  in  the  same  township,  where  there  is  a 
rapid  with  a  fall  of  3  feet,  the  river  flows  with  an  even  current.  These  rapids  may 
all  be  safely  run  on  the  left.  For  ascending  there  are  portages  on  the  same  bank, 
while  in  addition  there  is  an  island  portage  of  8  chains  at  the  second  rapids  mentioned. 
This  is  the  better  one  to  use  when  the  current  permits  reacUing  the  island.  In  the 
western  half  of  Rickard  are  several  rapids  with  a  fall  of  1  foot  each,  joined  by 
stretches  of  swift  water.  These  may  be  run  with  ease,  and  ascended  without  much 
difficulty^  This  is  the  only  stretch  of  swift  water  in  the  upper  portion  of  the  Abitibi. 
Between  this  pohit  and  the  Long  8ault  rapids,  the  sole  obstructions  to  navigation 
are  the  rapids  at  the  two  portages  and  Iroquois  falls,  at  each  of  which  regular  portages 
are  provided  on  the  left  ba&k«  The  Buck  Deer  rapids,  in  concession  VI  of  Aurora 
township,  may  be  run  with  care,  tiie  only  danger  being  from  boulders  in  low  water; 
and  ascended  by  poling,  or  by  making  one  or  two  lifts  at  the  swiftest  pcints. 

Frederick  House  River 

From  the  lower  end  of  Fnederick  House  lake  the  river  of  the  same  name  flows, 
with  an  average  width  of  about  3  chains,  through  the  central  part  of  the  region,  in 
ft  general  direction  parallel  to  that  of  the  Abitibi  below  the  great  bend.  The  country 
to  the  north  of  Frederick  House  lake  is  at  an  elevation  of  only  a  few  feet  above  th^t 
of  the  lake;  and  along  the  Frederick  House  river  generally  the  banks  Have  only  about 
half  the  height  of  those  along  the  Abitibi.  They  are  highest  below  the  falls  in  ths 
first  concession  of  Mann,  below  the  three  rapids  in  the  fifth  concession  of  the  same 
township,  and  below  Neelands  rapids,  at  which  points  they  have  a  height  of  about 
50  feet.  At  most  intermediate  points  the  banks  have  a  height  of  about  30  feet  only. 
As  on  the  Abititbi,  the  intermediate  stretches  ai'e  of  quiet  river,  with  a  very  moder- 
ate current.  * 

The  Mattagami 

On  the  west  of  the  area  explored,  the  Mattagami  river  takes  a  westerly  courae 
for  6  miles  from  the  great  bend,  just  west  of  the  township  of  Tisdale,  in  the  district 
of  Algoma,  then  bends  again  to  the  north  and  flows  in  a  dire<;tion  nearly  parallel  to 
that  of  the  other  rivers  of  the  region.  In  the  last  mile  of  this  western  stretch  of  th<3 
river  are  three  rapids,  the  portages  past  which  are  known  as  the  Sandy  portages. 
Above  these  portages,  the  banks  are  low  and  the  current  moderate;  while  below  the 
current  is,  if  anything,  less  swift  between  banks  of  a  height  of  from  50  to  60  feet. 
The  Mattagami  is  here  a  beautifully  clear  river,  with  an  average  width  of  3  to  4  chains. 

In  addition  to  these— the  principal — rivers  of  the  region,  a  large  tributary  of  the 
Fro<]erick  House  river,  which  has  not  been  noted  by  previous  explorers,  deserves  m«i- 
tlon.  In  its  upper  part,  this  river  has  two  main  branches;  the  western  of  which 
flows,  from  the  large  muskeg  area  in  the  townships  of  Wark  and  Gowan,  as  a  creek 
with  a  width  of  20  feet;  and  the  eastern  of  which  has  its  origin  near  the  southeast 
coiner  of  the  township  of  Tully.  After  flowing  in  a  northwesf  direction  for  about  13 
miles,  the  first  flows  in  a  northerly  direction  for  about  4  miles  with  a  width  of 
50  to  60  feet,  when  it  is  joined  by  the  eastern  branch,  which  here  Las  a  width  of  some 
30  feet.  About  five  miles  from  the  junction  of  these  creeks  Ihe  river  is  joined  hf 
another  stream  from  the  east,  of  about  the  same  size  as  the  smaller  of  the  two. 
From  the  junction  of  the  two  branches,  the  river  flows  in  a  northerly  course,  and 
where  next  crossed  about  7  miles  farther  north,  it  has  a  width  of  two  chains  and  a 
depth  of  8  feet.  It  crosses  Patten's  second  base  line  at  4  m.  24  c,  with  the  same 
width  and  joins   the   Frederick    House  probably    10   or  12    miles  farther   down.     The 
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creeks,  which  draili  the  greater  part  of  the  township  between  Patten's  meridian  and 

the  district  line,  have  banks  with  a  height  of  about  10  feet^  and  the  river  below  the 
jimcuon  has  banks  about  20  feet  higK. 

Lakes  and  Ridges 

With  the  exception  of  Frederick  House  lake  which  is  in  the  area  reported  upon 
iiit  jeaOTf  and  lake '  Abitibi,  which  forms  the  eastern  boundary  of  the  area,  none  of 
{he  lakes  are  of  sufficient  size  to  form  marked  physical  features.  For  the  most  part 
they  are  less  than  a  mile  in  length  and  fill  kettle  holes  or  other  depressions  in 
gUdal  accumulations.  Starting  near  the  west  bay  of  Frederick  House  liake  in  the 
toimship  of  Evelyn,  the  most  important  ridge  of  glacial  material  extends  for  about 
90  miles  in  a  direction  roughly  parallel  to  and  at  a  distance  of  2  to  4  miles  from  the 
met.  In  the  southern  part  the  ridge  is  of  sand,  wooded  with  jack-pine  and  of  con* 
liderable  width.  It  narrows  in  the  township  of  Little,  and  from  Beaver  lakes 
near  the  northwest  comer  of  the  township  for  about  6  miles  it  is  composed  largely 
of  boulder  clay.  A  break  of  3  or  4  miles  occurs  about  Patten's  correction  line, 
sfter  which  the  ridge  can  be  traced  to  his  second  base  line.  In  this  part  it  has  a 
width  of  about  half  a  mile,  with  a  chain  of  small  narrow  lakes  and  peat  bogs  occupy- 
ing a  depression  within  the  ridge.  The  greater  part  consists  of  sand ;  the  depressions 
left  by  masses  of  ice  which  became  covered  and  melted  after  the  body  of  the  ice  had 
retreated,  show  in  places  a  depth  of  60  feet  of  that  material. 

At  about  the  same  distance  east  of  the  Frederick  House  river  a  similar  ridge,  con- 
sifting  mostly  of  boulder  clay,  extends  from  Speight's  base  line  for  about  10  miles  in 
i  southerly  direction.  In  the  north  central  part  of  the  first  township  east  of  the 
diitrict  line  and  south  of  the*  base  line  there  are  several  lakes ;  none  however  exceed  <i 
Uf  mil^  in  leagUi.  In  the  township  south  of  the  one  just  mentioned  are  several  lakes 
the  last  one  being  over  one  mile  long,  but  very  narrow. 

In  the  north-western  part  of  Calvert  township,  and  extending  some  distance  int^ 
McCart  is  a  sand  area,  at  least  2  miles  wide,  with  a  number  of  lakes  whose  longest 
axes  are  in  a  direction  east  of  north  and  west  of  south.  Corresponding  to  this 
direction  the  only  glacial  striss  noted  had  a  direction  S.  5^  W. 

The  second  largest  ridge  of  glacial  material  crosses  the  Abitibi  river  in  the  north- 
«ut  comer  of  the  township  of  Teefy.  It  extends  in  a  direction  parallel  to  the  two 
ridges  mentioned,  as  far  south  as  the  south  townline  of  Rickard,  but  only  for  a  did- 
tanoe  of  about  2  miles  north  of  the  river.  On  the  latter  side  of  the  river  there  are 
tvo  lakes,  the  largest  of  which  is  about  60  chains  in  length,  of  beautifully  clear  water. 
A  portage  leads  from  the  river  along  the  gravel  ridge  to  these  lakes,  which  judging 
bj  its  appearance  is  much  used  by  the  Indians  during  the  hunting  season.  South  of 
the  river  are  several  small  lakes,  from  the  more  northerly  of  which  a  creek  has  cut 
throngh  sand  to  a  depth  ci  60  to  80  feet,  and  reach^  the  underlying  clay. 

The  largest  muskeg  area  crosses  the  northern  halves  of  the  townships  of  Wark 
«nd  Qowan.  The  only  others  which  exceed  two  miles  in  greatest  length  lie  in  the 
west  central  part  of  Newmarket,  the  east  central  part  of  Edwards,  and  the  south 
central  part  of  Moody  township. 

II.    THE  REGION  IN  DETAIL 

5peig:ht's  Meridian  to  Mattag^ami  River 

The  meridian  line  was  reached  by  ascending  a  creek  about  80  feet  in  width,  which 
onters  the  Mattagami  river  from  the  north,  at  the  westerly  bend  of  the  river.  This 
«reek  flows  out  of  the  township  of  Murphy,  crossing  the  line  at  7  m  60  c,  with  a 
vidth  of  16  feet.    After  ascending  the  creek  for  some  3  miles,  the  line  was  reached 
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at  6  m.  60  c.^  by  travelling  in  an  easterly  direction  across  flat  clay  land  wooded  mostly 
with  spruce.  To  the  west  of  the  creek  near  its  mouth  is  a  small  sand  area  covered 
with  jack-piive,  averaging  about  12  inches  in  diameter.       ^ 


Along  the  west  boundary  of  Murphy  the  country  is  very  leviel.    Though  apparently 
I  flat  and  somewhat  wet  at  this  season — June  10th — ^the  land  is  at  least  100  feet  above 

I  the  Mattagami  river,  as  indicated  by  several  aneroid  readings  taken  when  going  out 

I  from,  and  j-eturning  to,  the  river.     Miles  8  and  9  cross  flAt  clay  land,  wooded  with 

I  spruce  averaging  about  six  inches.     In  mile  10  the  clay  soil  is  covered  with  about  2 

^  feet  of  moss  and  mould,  and  the  spruce  is  rather  smaller  in  size.     From  10  m.  40  c. 

I 

to  11  m.  30  c.  the  line  cresses  a  muskeg  with  a  depth  of  peat  of  at  least  7  feet.  At 
11  m.  55  c.  a  creek  6  feet  wide  flows  to  the  west,  and  this  half  mile  is  well  drained. 
For  at  least  10  c.  on  either  side  of  the  eioek,  the  timber  consists  of  fairly  large  spmur 
and  poplar,  and  the  clay  soil  is  not  moss-covered. 


\  From  the  12-m.   post    on     Speight's    meridian,  a    trip     was    made  in  a  westerly 

direction  to  the  Mattagami  river,  which  was  reached  at  8  m.  50  c.  The  first  two 
miles  of  the  trip  cross  an  arpa  of  good  clay  land,  wooded  with  spruce  averaging  about 
6  inches  on  the  low  ground,  and  with  larger  spruce,  poplar  and  balsam  on  the  knolls. 
At  1  m.  72  c.  the  creek  just  mentioned  was  crossed.  It  here  has  a  width  of  8  feet  an^ 
flows  to  the  northwest.  For  some  distance  on  either  side  of  our  course  from  2  m.  20  c. 
to  2.  m.  55  c.  the  country  had  been  recently  burned.     This  was  the  only  lately  burned 

\  area  seen  during  the  summer,  and  was  of  small  extent.     At  the  latter  distance  a  creek 

*  16  feet  wide  was  encountered  also  flowing  northwest,  to  the  west  of  which  a  rather 
;  wet  clay  ar^ea  extended  for  65  c,  followed  by  56  c.  of  muskeg,  which  apparently 
:  extends  a  considerable*  distance  to  the  southwest.     From  4  m.  16  c.  to  6  m.  20  c.  the 

clay  soil  is  covered  with  about  3  feet  of  moss  and  mould  and  timbered  with  spruce  not 

•  exceeding  5  inches  in  diameter,  except  for  a   few  chains  on  either  side  of  a  creek  12 

feet  wide  flowing  northwest,  which  was  crossed  at  4  ra.  64  c.     At  5  m.  20  c.  a  rauskec: 

\  16  c.  wide  was  encountered,   then  64"  c.   of  wel;  clay  land  much  grown   up  with  black 

alder,  followed   by  35  c.   of  muskeg  extending  to  6  m.   55  c.     These  narrow  strips  cf 

I  muskeg  appeared  to  be  arms  of  a  larger  muskeg  to  the  south  of  our  course.     At  7  aa. 

a  creek  12  feet  wide  and  2  foet  deep  flows  north  through  clay  land  thinly  wocded  with 
spruce.  At  7  m.  30  c.  the  larger  spruce  and  drier  clay  land  Bordering  the  river  was 
encountered,  and  at  8  m.  40  c.  the  descent  to  the  river  began.  The  bank  here  is  00 
feet  high  (aneroid)   and  is  wooded  with  spruce  and  poplar  averaging  about  15  inchs* 

\  ioT  some  distance  back,  while  close  to  the  river  are  also  balm  of  Gilead  or  balsam  popUr 

i  of  20  inches  and  cedar  of  about  16  inches  diameter. 


The  Mattagami  Valley 

The  east  bank  of  the  Mattagami  was  then  followed  up  stream  for  about  4  milef*. 
in  a  direction  a  little  east  of  south.  The  banks  are  of  clay,  with  a  rise  of  60  or  6i1 
feet  from  the  river  in  a  distance  of  about  10  chains.     Rills  cut  down  through  the  clay 

I  at  comparatively  regular  intervals  of   about  10  chains,    but  no  streams   of  any  note 

enter  the  river  from  the  east,  and  only  one,  the  Kamiskotaia,  a  river  about  1  chain 

J  wide,  enters  from  the  southwest.     The  timber   along   the  bank  consists  of  balm  an  J 

cedar,  up   to   2   feet  diameter,    togethor   with   spruce    and  poplar   of  somewhat  smaller 
:  size. 

The  return  to  camp  was  made  from  this  point  by  canoe.     About  5  miles  up  stream, 
P  the  Water  Hen  creek  enters  from  the  south,  and  a  short  distance  above  the  lower  of 

the  three  portages  is  reached.  This  is  a  sandy  portage,  10  chains  in  length,  on  the 
rorth  bank.  The  middle  and  upper  portages,  which  are  about  32  c.  and -80  c.  up 
stream  from  the  lower,  are  each  20  c.  long,  and  on  the  south  bank.  Considerable 
current  is  encountered  in  reaching  and  in  leaving  the  upper  portage.  About  10  miles 
farther  up  stream  the  portage  to  Porcupine  lake  leaves  the  Mattagami. 
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The  outcrop  of  rock  at  the  three  portages  has  been  previously  described  by  Dr. 
]'arks.  On  the  north  bank  of  the  river  at  the  upper  rapids  the  rock  is  a  porphyry — 
gray  in  color.  The  only  additional  outcrop  seiBn  is  on  the  east  bank  about  5  miles 
below  the  lower   rapids.     At  this  point  a  weathered  greenstone  shows  at  the  water's 

«<ige. 

A  trip  was  also  made  in  a  westerly  direction  to  the  Mattagami  river  frcMn  the 
9-m.  post  on  Speight's  meridian.  For  the  first  mile  and  a  half  the  soil  is  a  gcod  clay 
covered  with  about  one  Aot  of  mould,  and  wooded  with  6-inch  spruce  together  with 
a  few  poplar  and  balm  on  the  higher  ground.  The  next  mile  and  a  half  is  typical 
of  large  areas  in  this  region.  The  principal  tree  has  been  the  tamarack,  which  was 
killed  some  years  ago  by  the  larch  saw-fly.  The  killing  of  the  tamarack  has  left  *ho 
woods  rather  open  to  the  sunlight,  and  a  thick  growth  of  alder  has  sprung  up  among 
ibe  more  or  less  scattered  spruce.  Many  of  the  dry  tamarack  are  still  sound  i^nd 
would  make  good  wood  or  ties;  but  they  are  decaying  at  the  roots  and  art*  beirg. 
^ladaally  blown  doivn,  making  with  the  alder  a  tangle  through  which  ib  ii  hard  to 
pass. 

The  soil  is  always  clay  overlain  by  1  to  5  feet  of  mould.  The  spruce  in  these 
areas  is  usually  somewhat  larger  than  in  the  regular  spruce  woods,  and  the  depthi 
oi  moss  considerably  less.  The  only  creek  iq  one  3  feet  wide  flowing  south  at  the  end 
of  the  flmt  mile.  At  3  m.  a  muskeg  32  c.  across  was  entered.  The  rest  of  this  mile 
IS  wooded  with  spruce  of  about  5  inches,  and  is  covered  with  a  depth  of  2  feet  or  more 
ff  moss.  The  next  two  miles  is  entirely  muskeg  with  varying  depths  of  peat.  At 
5  m.  a  sounding  was  made  by  driving  down  a  pointed  pole  and  a  sample  taken  at 
ft  depth  of  one  foot.  The  depth  of  peat  at  this  point  was  6  feet,  and  at  6  m.  the 
depth  was  at  least  7  feet.  In  the  first  half  of  the  7th  mile,  the  soil  is  clay  deeply 
covered  with  moss  and  wooded  with  small  spruce.  This  is  followed  by  24  c.  of  spruce 
and  poplar,  and  this  in  turn  by  24  c.  of  small  spruce.  From  this  point  to  the  river 
which  was  reached  at  7  m.  70  c,  the  timber  is  of  good  size,  and  the  land  dry.  The 
white  spruce  would  average  10  inches,  the  poplar  15,  and  the  cedar  and  balm  probably 
more. 

The  river 'bank  at  this  point  has  a  height  of  54  feet  (aneroid),  and  in  the  gradual 
slope  of  the  first  mile  back  from  the  river  there  is  an  additional  fall  of  50  feet 
<aneroid) ;  so  that,  the  total  fall  from  the  level  area  in  the  interior  to  the  level  of  tho 
nver  is  about  100  feet. 

The  trip  was  continued  from  the  point  on  the  river  just  reached,  by  following  the 
east  bank  upstream  for  half  a  mile,  and  then  taking  a  course  S.  30*^  E.,  to  the  foot 
ct  the  upper  of  the  three  rapids,  previously  mentioned.  The  pebbles  noted  in  the  beds 
of  the  rills  here  entering  the  river  consist  of  granite,  gjroonstone,  and  silicious  schist. 
For  the  first  mile  the  soil  is  a  good  clay,  well  wooded  with  the  varied  timber  found  alon^ 
the  rivers  in  the  region.  At  8  c.  on  the  second  mile  is  a  lake  8  c.  lone:,  from  which 
a  email  creek  flows  to  the  south.  The  rest  of  this  mile  is  level  clay  land  wooded  with 
spmce.  At  24  c.  on  the  third  mile,  a  creek  6  feet  wide  with  a  bank  30  feet  hig;n 
(roBses  our  course,  then  turns  and  follows  it  for  half  a  mile,  when  it  again  turns  to 
^he  southwest.  Tributaries  enter  this  creek  fi*om  the  east  at  34  c.  and  64  c.  The 
floil  is  of  the  same  uniform  nature,  timbered  with  spruce  and  balsam.  The  first  48  c. 
of  the  fourth  mile  is  wet  clay  land,  timbered  with  spruce,  averaj^ino:  8  or  10  inches, 
and  dry  tamarack.  Then  the  land  rises  about  20  feet,  while  stony  and  gravelly 
soil  irucceed  for  a  distance  of  a  little  rver  one  mile,  and  balsam  and  birch  replace 
the  tamarack.  This  is  followed  by  16  c.  of  tamarack  swamp,  when  the.  large  timber  and 
dry  clay  soil  of  the  river  margin  is  entered.  At  5m.  24  e.  a  creek  4  feet  wide  flows 
to  the  west,  and  at  the  half  mile  the  foot  of  the  rapids  is  reached. 

The  Mattagami  river  hf^  here  a  width  of  about  3  c.  and  flows  almost  directly  west. 
To  Ihe  head  of  the  upper      ipids  is  about  60  c.   and  the  fall  in  this   distance   ig   12 
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feet  (aneroid).  Above  the  rapids  the  country  has  the  same  general  character,  but 
is  at  a  'less  elevation  above  the  river.  After  one  hour's  good  paddling  in  an  easter^v 
direction,  the  river  again  bends  to  the  south,  at  the  point  where  the  creek  ascended 
at  the  beginning  of  the  trip  enters  from  the  north,  and  in  a  little  less  time  the  first 
portage  to  Pcrcupine  lake  is  reached. 
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Wark  Township  • 

Two  trips  were  made  through  this  township,  one  oa  the  west  and  the  other  on  the 
east  side,  from  Speight's  base  line,  which  forms  the  southern  boundary. 

Travelling  north  from  the  12-m.  post  on  Speight's  meridian,  the  first  60  c.  is 
muskeg,  and  the  rest  of  the  mile  clay  land,  timbered  with  spruce  and  poplar.  The 
next  20  c.  is  quite  mossy  and  covered  with  scrubby  spmoe,  then  follows  one  mile  of 
*good  clay  land  wooded  with  spruce,  dry  tamarack  and  alder,  with  some  poplar  on  the 
knolls.  At  2  m.  20  c.  the  land  becomes  a  little  higher,  and  spruce  and  poplar  woocb 
follow  to  the  end  of  the  mile. 

The  fourth  mile  passes  through  a  typical  spruce  woods,  with  timber  averaging  6 
inches.  The  soil  is  a  good  clay  under  one  foot  of  moss  and  a  varying  depth  of  mould. 
At  42  c.  and  at  70  c.  creeks  of  widths  of  6  and  4  feet  respectively,  flow  to  the  wesc. 
In  the  fifth  mile,  the  first  35  c.  have  a  depth  of  5  feet  ci  peaty  mould  and  scrubby 
spruce  timber.  This  is  followed  in  turn  by  5  c.  of  poplar  knoll,  10  c.  of  muskeg  open 
to  east  and  west,  10  c.  of  spruce  knoll  and  60  c.  of  muskeg,  with  a  depth  of  6  feet 
of  peat.  The  remaining  50  c.  of  the  sixth  mile  is  level  clay  land,  timbered  with 
5* inch  spruce  and  poplar.     At  5  m.  55  c.  a  creek  5  feet  wide  flows  to  thb  east. 

Travelling  eastward  from  this,  the  northwest  comer  of  the  township — ^the  first  60  c. 
is  good  clay  land  covered  with  about  2  feet  of  moss  and  mould,  and  a  good  growth 
of  9-inch  spruce.  At  75  c.  a  creek  15  feet  wide  and  4  feet  deep  flows  to  the  north, 
and  at  1  m.  65  c.  another  of  16  feet  width  and  2  feet  depth  flows  to  the  northwest. 
The  land  between  these  two  creeks  is  equally  good,  but  the  timber  is  much  smaller, 
averaging  about  5  inches. 

Turning  in  a  southerly  direction  at  a  point  2  miles  east  of  the  corner  mentioned, 
the  same  creek  is  soon  crossed  a  second  time.  At  15  c.  a  muskeg  25  c.  wide  is  entered, 
and  at  54  c.  a  creek  40  feet  wide  is  noted  lying  just  to  the  east  of  our  course.  This 
is  probably  the  samd  creek  dammed  by  beaver,  as  on  a  creek  6  feet  wide  flowing  eart 
at  67  c.  beaver  cuttings  are  quite  plentiful.  Along  these  creeks  the  timber  consiste 
of  6-inch  spruce -and  14-inch  poplar,  growing  on  a  good  clay  soil.  Then  follows  hilf 
n  mile  of  the  same  spruce,  on  a  good  clay  soil  covered  with  about  one  foot  of  moss. 
At  the  half  mile,  10  c.  of  poplar  knoll  is  encountered,  the  rest  of  the  mile  being  o( 
the  same  character  as  the  first  part.  In  the  first  half  of  the  third  mile,  the  spmcA 
<8  small  and  the  depth  of  moss  about  3  feet.  From  2  m.  40  c.  to  4  m.  is  a  Ikrge 
muskeg,  open  for  at  least  1  mile  to  the  west  and  Uaving  a  depth  of  at  least  9  feet 
of  peat.  At  3  m.  50  c.  a  blazed  trail  bears  S.  50^  E.,  probably  to  the  Porcupine 
river,  as  a  similar  trail  was  noticed  leaving  one  of  its  branch-es.  In  the  first  half 
of  the  fifth  mile  the  spruce  is  small  and  the  land  wet;  then  follow  in  turn  20  c.  of 
muskeg  and  50  c.  of  spruce  and  poplar  woods  and  dry  clay  land.  A  creek,  10  feet 
wide,  flowing  east  at  5  m.  drains  this  area.  From  5  m.  30  c.  to  5  m.  60  c.  the  soil 
is  a  good  clay  with  a  growth  of  10-inch  spruce.  From  this  to  the  li^e,  which  was 
reached  at  2  m.  40  c,  the  spruce  is  very  scrubby  and  the  moss  deep. 

The  east  half  of  the  township  was  explored  by  travelling  along  the  south  bound- 
ary to  the  6-m.  pest  on  Speight's  line,  and  making  a  trip  similar  to  the  last  6  miles  north 
from  this  point. 

A  hard  green  schist,  containing  some  quartz  stringers,  outcrops  along  the  line 
at  2  m.  55  c.  and  at  3  m.  8  c.     Near  the  4-m.  post  is  another  outcrop  of  similar  rock, 
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with  some  layers  quite  soft  and  dark  in  color.  At  4-m.  12  c.  low  rocky  ridge 
extending  some  14  c.  to  the  north,  has  much  the  same  nature,  but  in  places  has  the 
appearance  of  a  tuft  or  ash  rock. 

The  land  between  these  two  outcrops  is  composed  of  good  clay  soil,  drained  by 
a  creek  seven  feet  wide,  fUnwing  north  at  3  m.  28  c.  Ftrom  the  last  outcrop  to  the 
6-zn.  post,  the  soil  is  mostly  clay.  At  50  c.  en  the  fifth  mile,  the  line  crosses  a  sand 
kndl  15  c.  across;  and  at  12  c.  on  the  sixth  crosses  a  creek  16  feet  wide  flowing 
southeast: 

Going  north  from  the  southeast  corner  of  the  township,  the  first  mile  is 
dry  clay  land  with  here  and  there  granite  and  greenstone  botdders.  In  the 
8f«ond  mile  the  first  half  is  lower  and  wooded  with  small  spruce  only,  and  the 
last  half  muskeg.  In  the  third  mile,  the  first  35  c  .are  wet  and  xne  spruce  small. 
This  is  succeeded  by  one  mile  of  clay  land,  wooded  with  6-inch  spruce,  and  covered 
by  1  foot  of  moss.  Then  foUows  80  c.  of  muskeg,  which  extends  to  a  considerable 
distance  east  and  west.  A  sounding  taken  at  4  m.  gave  a  depth  of  peat  of  at  least 
7  feet.  The  spruce  woods  extending  to  the  north  of  this  area,  contain  trees  averagiig 
6  inches.  The  last  30  c.  of  the  sixth  mile  pass  through  another  muskeg,  with  a  depth 
•f  peat  of  9  feet,  and  extending  20  c.  .  to  the  west.  To  the  west  of  this  the  same 
spruce  woods  extend  for  60  c,  then  follow  40  c.  of  muskeg,  apparently  an  arm  of  a 
larger  one  to  the  northwest.  This  is  followed  by  a  half  mile  of  wet  spruce  woods, 
in  which  the  clay  soil  is  covered  *with  about  4  feet  of  moss  and  mould. 

Turning  to  the  south  after  travelling  two  miles  westward,  the  first  100  c.  is  good 
clay  land  covered  with  1  foot  of  moss  and  mould,  and  wooded  with  5-inch  spruce. 
At  37  c.  and  at  64  c.  creeks  3  feet  wide  flow  to  the  west.  Along  these  creeks  the 
spruce  is  much  larger  and  is  mixed  with  12-inch'  poplar.  The  next  100  c.  up  to 
S  zn.  40  c.  is  muskeg,  with  a  depth  of  peat  of  7i  feet.  South  of  this  muskeg  the  land 
slopes  very  slightly  to  the  south.  The  soil  is  a  good  clay  covered,  except  along  the 
creeks  and  on  the  knolls,  with  about  1  foot  of  itiould.  At  4  m.  there  is  about  a 
quarter  of  a  mile  of  wet  land  with-  6  feet  of  moss  and  mould,  and  timbered  with  small 
spruce;  but  over  the  rest  of  the  area  the  spruce  would  average  six  or  seven  inches  in 
diameter.  The  poplar  growing  along  the  creeks  and  upon  scattered  knolls  would 
average  13  inches.  At  5  m.  a  creek  16  feet  wide  and  2  feet  deep,  which  drains  the 
south  half  of  the  township,  flows  to  the  southeast,  while  a  branch  4  feet  wide  enters 
it  from  the  north.  At  3  m.  50  c.  another  creek  3  feet  in  widtl)  flows  to  the  east. 
After  passing  through  half  a  mile  of  spruce  and  poplar  woods  the  line  was  reached  at 

a  point  8  c.  east  of  the  4-m.  pest. 

A  Muskes:  Area 

The  northern  half  of  the  township  of  Gowan  is  very  similar  to  the  same  portion 
of  Wark.  A  muskeg  with  a  depth  of  peat  varying  from  4  to  over  9  feet  stretches 
from  weet  to  east  across  the  two  townships.  This  was  crossed  from  north  to  south 
at  interraU  of  2  miles.  Two  miles  from  the  east  boundary  of  Gowan  the  width  was 
two  miles  and  a  half,  and  the  depth  from  5  to  6  feet.  At  the  same  distance  from  th3 
vest,  boundary  of  Wark,  the  width  was  one  mile  and  a  half,  and  the  depth  over  9 
feet.     At  the  other  four  points  the  width  was  a  mile  and  a  quarter. 

Where  the  depth  of  peat  exceeds  4  feet,  these  areas  are  practically  open.  Thougo 
scattered  spruce  and  tamarack  of  an  age  as  great  as  that  of  any  trees  in  the  region 
are  found  upon  them,  they  rarely  exceed  15  feet  in  height,  or  3  inches  in  diameter. 
Many  spruce  were  seen  with  150  annual  rings  and  a  diameter  of  2  inches.  Together 
with  theae  scrubby  trees  there  is,  in  many  places,  a  dwarf  birch  which  is  a  mere 
shrub*  from  3  to  4  feet  in  height.  In  June  the  previous  year's  berries  were  still  fresh 
upon  the  cranberry  bushes. 
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i  This  muskeg  is  the  source  of  some  important  streams.     Mention  has  already  been 

j  made  of  the  creek   flowing  out  of  it  to   the  north,  which,   after  some  miles,  forms  a 

j  considerable  river.     Two  at  least  and  possibly  three  creeks  of  a  width  of  15  feet  flow 

'  out  of  the  northwest  corner,  and  must   before  they   reach  the   Matta^ami    river  form 

a  stream  of  considerable  size.     From  the  south  side  the  drainage  is  to  the  Porcupine 

-  liver.     Besides  the   creek  previously  mentioned  as  flowing  to    the  southeast  througii 

J  Wark,  a  creek  10  feet   in   width   also  flows   into  th»  north  branch  of   the  Porcupine 

fiom  the  west  side  of  Gowan,  while  from  the  east  side  a  creek  16  feet  in  widlh  flows 

south   into  the    Porcupine    below   the    junction  of    the   north    branch     with 'the  main 

stream.     Upon  the  upper  part  of  the  last  mentioned  creek  a    beaver   dam   5  feet  in 

•  •   height  was   seen   and   in  fact  on  nearly   every   stream   beaver   cuttings   and  work  ari 

plentiful.     These  last  two  creeks  drain  an  area  in  every  respect  similar  to  that  in  tht» 
,  south  of  Wark  township. 

.'  Spruce  Forest 

I  To  the  north   of  the   area   just   described,    and  in  the  townships  of    Prosser  and 

!  Tully,  is    an    extensive    area    of    spruce    woods.       The     timber     averages  from  6  to 

1  10  inches   in  diameter,  the  larger  size  being  found  along  the  creeks   where  there  aro 

I  a    few    poplar    mixed    with    the  spruce.      The   trct's    aro    young    and   thrifty,    and    th«i 

woods  remarkably  clean  and  free  from  windfall.     In  the  parts  remote  from  the  creeks, 
the  best  timber  is  found  in   the  third  concession  or    Frosser,    wliere  the  spruce  aver- 
ages from  8  to  10  inches  in  diameter.     In  this  part*tho  soil  is  covered  with  a  depth 
»  of  2  to  4  feet  of  mess  and  mould;  but  over  the  ^reiilor  part  of  the  area  there  is  only 

(  sufl&cient  moss  to  form  a  carpet  for  the  ground. 

I  The  creeks  which  flow  in  a  northwesterly  direction  from  the  centre  of  the  southern 

{  part  of  Tully  are  very  little  below   the  level  oi   the  area.      The   averas<?  width  of  the 

larger  stream  is  about  20  feet  in  the  second  concession  of  Tully,  where  it  flows  througn 
lot  8.     This  increases  to  about  30  feet  where  it  leaves  the  township  of  Prosser  on  the 
\  east  hide  of  lot  o.      The    more    easterly    stream   has.   in   lot  o  concession  IV,   Tully,  a 

i  vidth  of  about  12  feet;  while  between  lots  8  and  9,   where   it  leaves  the  township  th.» 

I  width  has  increased  to  nearly  30  feet.     Beaver  dams  in   many  places  give  this  stream 

j  a  width  of  over  20  feet,  and  the  larger  a  width  of  50  to  60  feet. 

I  Though  the  banks  are  only  a  few  feet  high  the  land  is,  for  the  most  part,  fairlv 

'  dry  and  the   soil   a  uniformly  good  clay.     A   ridaie  of   sand   and   gravel  about  half  a 

•  mile  wide  runs  east  and  west  through  the  fourth   concession    of  Prosser,    for  at  lea.'t 
I  four  miles  in  the  middle  of  the  township.     The  timber  on  this  rid  'i'  consists  of  spruce 

and  birch,  averaging   12   inches   in  diameter,   and  poplar  averaging   18. 

Muskegs  are  not  extensive  within  tho  area.  Lots  \  and  5  in  the  sixth  concrssion 
cf  TuTly  have  a  depth  of  peat  of  about  6  feet,  aiid  in  the  other  lots  in  the  northeast 
comer  of  the  township  there  is  also  considerable  nmskej^.  About  half  of  lot  8  in  the 
fourth  and  fifth  concessions  have  a  depth  of   \  foi't  of  p(*at. 

The  only  muskeg  seen  in  the  townsiiip  of  Pro  ser  was  one  in  lots  4  and  6  in  the 
fifth   concession,   which    had    a  width   of    about    3o  chains. 

Rock  Outcroppings. 

Several  outcrops  of  rock  were  noted  within  this  area.  In  lot  5  in  the  third  con- 
cession of  Tully  several  ridges,  from  10  to  30  feet  high,  run  east  and  west.  The 
rock  is  a  much  weathered  greenstone,  fine-grained  in  structure,  and  showing  the 
presence  of  decomposition  products.  In  the  southern  part  of  lot  8  in  th«  second 
concession  of  Prosser,  there  is  a  hill,  about  120  feet  high,  the  central  portion  of 
^hich  consists  of  breccia,  while  the  sides  are  flanked  by  an  iron-stained  schist,  grey 
in  color,  with  a  strike  of  N.  70*^  E.,  and  a  dip  about  75?  to  the  north.  A  green 
schist  outcrops   in   the  northern  part   of  the  same  lot   in  the   third  concession ;'  and 


190S  Explorations  in  AbitibI  193 


within  about  10  chainB  of  the  northwest  corner  of  the  township  another  outcrop  cf 
schist  rather  lighter  in  color  occurs.  These  have  the  appearance  of  altered  green- 
stones. 

The  boulders  noted  within  the  ridge  previously  mentioned  comprise  greenstone, 
gtanite  and  schists  of  much  the  same  character  as  those  within  the  area.  In  the  bed  of 
the  larger  creek  where  it  flows  out  of  the  township,  a  pebble  of  greenstone  containing 
considerable  pyrrhotite  was  noted. 

Patten's  First  Base  to  His  Correction  Line. 

This  is,  an  area  of  uniform  day  land,  but  of  quite  varied  timber  growth.  Thd 
latter  feature  is  largely  due  to  a  considerable  part  of  the  area  having  been  burned 
oTor — the  larger  portion  some  40  years  ago,  and  a  smaller  portion  about  10  years 
ago.  The  opening  produced  by  these  fires  has  led  to  the  extensive  windfalls  in  the 
adjoining  timbered  parts. 

The  largest  area  of  windfall  surrounds  the  12-m.  post  on  Patten's  meridian. 
This  extends  for  nearly  3  miles  into  the  township  of  Prosser,  and  for  over  a  mile  nortn 
from  the  boundary.  A  trip  west  from  this  post  showed  that  tamarack  windfall 
extended  for  about  3  miles  in  that  direction,  but  a  mile  north  of  this  fairly  good 
sprace  of  6  to  9  inches  in  diameter  grows  quite  free  from  tamarack.  This  area 
ia  mostly  of  wet  clay  land,  and  in  this  part  tbe  dead  tamarack  only  are  blown  dowa^ 
kaving  thin  spruce  woods;  but  on  the  higher  land  many  Balsam  and  some  spruce  in 
addition  to  the  tamarack  have  been  uprooted.. 

Another  windfall  area  extends  for  about  2  miles  along  the  creek  which  flows  to 
the  northwest  frcHU  the  township  of  Tully.  This  area  reaches  east  to  a  muskeg  in  lot 
5  of  the  sixth  concession  of  Tully,  but  not  over  half  a  mile  to  the  west.  The  creek 
through  this  part  has  a  bank  from  8  to  10  feet  in  height,  but  the  land  is  at  almoet  a 
dead  level.    As  a  result  the  natural  drainage  is  not  good. 

At  the  point  where  the  larger  of  the  two  creeks  crosses  Patten's  base  line,  the 
iand  has  an  elevation  of  some  3D  feet  above  the  level  of  the  creek.  This  dry  clay 
area  extends  along  the  creek  with  a  width  of  over  a  mile,  for  at  least  1  mile  straight 
north  and  for  nearly  the  same  distance  south  into  Prosser.  The  timber  is  of  no 
Tslue,  as  it  consists  of  scattered  brushy  spruce  of  about  40  years'  growth;  but  the 
•ml  is  a  good  clay,  fairly  well  covered  with  grass  where  the  trees  are  very  scattered. 

Along  the  same  creek  to  the  northwest  of  this  area,  a  briil^  of  10  years  extends 
kr  about  2  miles.  Where  crossed  in  going  east  from  the  14-m.  post  on  the  meridian 
line,  it  has  a  width  of  over  a  mile.  Part  of  the  same  brul6  crosses  the  meridian  just 
north  of  the  14-m.  post  with  a  width  of  32  chains.  This  area  is  commencing  to  grow 
cp  wiih  young  spruce,  poplar  and  tamar^k. 

The  portion  of  the  area  lying  along  the  Correction  line  for  the  whole  12  miles, 
Along  the  creeks  through  the  northern  part  of  the  area,  and  between  these  to  within 
t  short  distance  of  the  base  line,  is  mostly  spruce  woods.  For  a  quarter  of  a  mile 
tloQg  the  creeks  the  spruce  is  large,  some  reaching  a  diameter  of  over  2  feet;  but 
orer  the  greater  part  of  the  area  the  average  diameter  is  from  8  to  10  inches.  The 
toil  throughout  is  clay  covered  with  a  depth  of  moss  and  mould  varying  from  1  to 
3  feet. 

A  trip  west  from  the  16-m.  post  on  the  meridian  line  for  a  distance  of  3  miles 
trones  a  similar  area.  From  near  this  post  a  creek  12  feet  wide  flows  east  to  join  the 
west  branch  which  is  hjere  about  a  mile  distant.  About  2  miles  west  a  creek  of  the 
tame  width,  but  increasing  to  20  feet  in  width  a  mile  to  the  west,  flews  in  a  north- 
westerly direction  to  the  Mattaganii. 

Along  this  latter  creek  the  spruce  averages  1  foot  in  diameter,  and  the  soil  is 
Uirly  dry;  but  over  the  rest  of  the  area  west  of  miles  17  and  18  the  spruce  averages 
from  6  to  8  inches,  and  the  soil  is  covered  with  3  to  4  feet  of  moss  and  mould. 

ISM. 
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The  muskegs,  though  larger  than  in  the  spruce  woods  to  the  south,  do  not  com- 
prise much  more  than  one-twentieth  of  the  whole  area.  At  13  m.  40  c.  on  the  meridian 
line  a  muskeg  crosses  in  an  east  and  west  direction,  with  a  width  of  some  80  chains. 
North  of  lots  1  and  2  in  the  sixth  concession  of  Pressor  there  is  a  muskeg  probably 
about  900  acres  in  extent,  while  in  the  third  and  fourth  miles  north  of  lot  4  in  the 
same  concession  there  is  another  of  about  a  square  mile  in  area,  from  which  three 
creeks  with  widths  of  4  to  10  feet  flow  east  to  join  the  east  branch.  About  3  miles 
east  from  the  16-m.  post  on  the  meridian  is  another  area  a  mile  in  width.  Three 
miles  north  of  the  8-m.  post  on  the  base  line  a  muskeg  with  a  width  of  50  'chains  was 
crossed,  while  in  the  northeast  corner  of  the  area  is  the  only  other  cf  any  considerable 
area  in  the  part  east  of  the  smaller  branch.  The  depth  of  peat  in  each  of  these  mus- 
kegs is  about  6  feet. 

In  the  eastern  part  of  the  section,  the  area  of  glacial  accumulations  which  extends 
from  Beaver  lakes  to  a  point  on  the  Correction  line  midway  between  the  two  lakes 
in  the  third  mile,  forms  a  divide  between  the  basins  of  the  Frederick  House  and  of 
the  streams  of  the  section.  The  soil  is  a  good  clay  mixed  with  a  considerable  pro- 
portion of  sand;  and  the  land  has  a  sufficient  relief  to  be  quite  dry.  The  timber 
growth  is  about  40  years  old  and  consists  of  poplar  and  balm  of  8-inch  size,  and  a 
thick  growth  of  small  spruce,  except  between  the  two  lakes  mentioned  where  the 
timber  is  of  greater  age,  the  poplar  having  here  a  diameter  of  16  inches. 

The  only  rock  seen  within  the  section  outcrops  just  east  of  the  brul^  at  a  poiat 
about  3  miles  northeast  of  the  western  end  of  the  base  line.  This  is  an  altered  green- 
stone with  a  peculiar  granular  structure,  probably  due  to  the  weathering  of  thp 
original  constituents. 

The  Basin  of  the  Mattagami 

r 

For  the  next  12  miles  north  to  Patten's  second  base  line,  this  stream  flows 
through  an  area  of  clay  land  superior  in  respect  to  drainage  to  those  previously 
described.  The  difference  in  level  of  15  to  20  feet  between  the  bed  of  the  stream  and 
the  plain  is  sufficient  to  drain  the  country  in  its  present  condition  for  some  2  miles 
on  either  side  of  the  river.  In  the  northern  half  of  the  basin,  where  the  slope  is 
somewhat  more  marked/  the  clearing  of  the  land  would  no  doubt  provide  good  drain- 
lyge  for  an  area  twice  as  large. 

In  the  southern  half  of  this  portion  of  the  basin,  the  timber  is  of  little  value  for 
about  2  miles  on  the  west  side  of  the  river.  This  part  was  burned  over  some  40  years 
ago,  and  is  now  covered  with  a  thicket  of  young  spruce  and  tamarack,  except  in  the 
swales,  where  some  of  the  original  spruce  timber  remains. 

The  21st,  22nd,  and  part  of  the  2drd  miles  on  the  meridian  line  pass  through 
spruce  woods  with  timber  averaging  6  or  7  inches  in  diameter.  About  the  23-m.  post 
there  is  a  muskeg  probably  a  mile  in  length  with  a  depth  of  peat  of  4  or  5  feet,  while 
two  miles  east  of  the  22nd  mile  there  is  another  of  about  the  same  size  with  5|  feet 
of  peat. 

Along  the  east  branch,  which  forms  a  junction  with  the  main  stream  about  S 
miles  north  of  the  9-m.  post  on  the  Correction  line,  the  spruce  is  of  an  average  sire 
of  12  inches.  In  the  area  between  the  two  branches  however  the  spruce  is  smaller, 
a\eraging  probably  8  inches   in    diameter. 

The  only  glacial  accumulations  seen  in  the  southern  portion  of  the  area  were 
pressed  5  miles  north  of  the  fourth  mile  of  the  Correction  line.  Two  lakes  were 
Been  here,  one  quite  small,  filling  a  kettle-hole,  and  one  half  a  mile  in  length, 
apparently  with  an  outlet  to  the  northeast.  At  five  miles  north  of  the  4-m.  post. 
a  muskeg  apparently  occupies  a  depression   within  the  accumulations,  since  for  half 
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I  mile  to  the  south  there  is  the  same  slightly  stony  day  soil,  with  a  marked  southern 
slope.  Upon  this  soil  the  spruce  and  poplar  grow  very  large,  some  reaching  a 
diameter  of  2  feet. 

Between  these  glacial  deposits  and  the  Correction  line  is  an  area  of  spruce 
woods,  with  muskeg  half  a  mile  in  width  in  the  northern  halves  of  the  second  and 
third  milee  from  that  line.  A  creek,  whicji  crosses  the  Correction  line  at  the  4-m. 
post  with  a  width  of  12  feet,  and  which  flows  north  and  turns  to  the  northeast  with 
a  width  of  20  feet  at  a  idistance  of  one  mile  from  the  line,  one  20  feet  wide  flowing 
west  2  miles  from  the  line,  and  a  third  15  feet  wide  flawing  out  of  a  small  lake  at  a 
distance  of  3  miles  24  chains  from  the  line,  drain  this  area,  and  in  all  probahility 
together  form  a  large  stream  entering  the  river  at  some  point  midway  between  the 
Correction  and  Base  lines.  This  area  is  quite  level,  and  is  timbered  with  spruce 
averaging  &om  6  to  8  indies  in  diameter. 

In  the  northern  half  of  the  basin,  in  addition  to  the  ridge  of  glacial  material 
which  forms  the  divide  on  its  eastern  side;  there  is  a  second  ridge  crossing  the  base 
line  at  the  6-m.  post.  West  of  this  ridge  is  a  small  lake,  followed  by  half  a  mile  of 
sand  timbered  with  thrifty  young  poplar  and  birch  one  foot  in  diameter. 

Along  the  Base  line  from  this  sand  area  to  the  river  and  for  2  miles  to  the  west 
the  timber  is  cf  little  value,  consisting  for  the  most  part  of  young  brushy  spruce, 
together  with  some  poplar  and  birch  on  the  higher  ground.  The  rest  of  the  northern 
half  of  the  basin,  excepting  the  muskeg  portions,  is  covered  with  good  spruce,  poplar, 
balsam  and  birch  of  about  70  years'  growth.  The  first  largely  predominates  in  the 
parts  at  a  distance  from  the  river,  while  poplar  is  the  chief  timber  close  to  the 
streams.    The  letter  two  occur  to  a  lesser  extent  on  the  higher  ground. 

Narrow  strips  of  muskeg  occur  quite  frequently,  but  few  of  them  exceel  18 
chains  in  width.  The  largest  crosses  the  Base  line  in  the  middle  of  the  first  mile  and 
meridian  at  24  chains  on  the  thirtieth  mile,  with  a  width  of  about  48  chains,  and 
a  depth  of  peat  of  7  feet.  The  middle  of  the  28th  mile  on  the  meridian  is  occupied 
by  a  muskeg  about  half  a  mile  across.  Three  miles  south  of  the  middle  of  the  7tk 
mile  on  the  Base  line  there  is  a  marshy  lake  about  60  chains  long,  lying  in  a  north 
Lnd  south  direction,  and  about  20  chains  in  width.  A  creek  16  feet  wide  flows  from 
the  northwest  corner.  On  the  east  side  of  this  lake  there  is  a  mile  and  a  half  of  good 
&pruce,  averaging  8  inches  in  diameter,  while  to  the  west  there  is  30  chains  of 
muskeg. 

The  only  outcrop  of  rock  noted  cccurs  in  the  third  mile  north  of  the  8-m.  post 
on  the  Correction  line.  The  rock  appears  to  be  a  syenite.  It  is  very  much  weathered 
and  the  dark  minerals  of  the  rock  are  greatly  altered. 

The  Frederick  House  Basin 

This  basin  was  explored  from  Frederick  House  lake  to  the  base  line  run  east 
and  west  from  the  162-m.  post  on  the  district  line,  a  distance  of  24  miles  north  and 
scuth.  It  has  been  pointed  out  that  the  western  portion  of  the  basin  is  small,  vary- 
ing from  2  to  4  miles  in  width.  The  eastern  portion  has  nearly  a  uniform  width  .  f 
about  6  miles.  Three  important  tributaries  enter  the  river  in  the  norttiern  half 
of  this  portion  of  the  basin,  one  from  the  east  and  one  from  the  west  near  the  156-m. 
post  on  the  district  line,  and  the  third  from  the  east  at  a  point  about  3  miles  farther 
pp  stream.  The  only  large  stream,  entering  the  river  in  the  southern  h<aff,  drains 
the  township  of  McCart,  and  joins  the  river  with  a  width  of  about  a  chain  to  the 
rorth  of  an  island  in  the  river  about  2  miles  below  the  outlet  of  the  lake. 

The  largest  creek  in  the  western  part  of  the  basin  has  its  source  in  a  lake  about 
half  a  miie  lonis  which  lies  immediately  west  of  the  2-m.  post  on  the  Correction  line, 
and  in  •  wet  elay  area  to  the  east  of  this  lake.     It  flows  north  for  about  2  miles. 
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then  bends  to  the  northeast  with  a  width  of  15  feet,  and  crosses  the  district  line  in 
the  155th  mile  with  a  width  of  some  30  feet.  The  area  drained  by  tms  stream  has 
a  good  clay  soil  covered  with  from  1  to  2  feet  of  mould,  and  with  a  timber  growth 
eonsisting  mostly  of  spruce.  Along  the  Correction  line,  the  timber  averages  10  inches, 
and  along  the  middle  portion  of  the  creek  from  6  to  8  inches  in  diameter,  with  con- 
tiderable  tamarack  windfall  throughout. 

From  this  stream  north  to  the  base  line,  the  soil  is  of  the  same  character,  but 
kigher  and  well  drained.  The  timber  growth  is  of  mixed  kinds  and  of  a  good  size. 
A  section  of  this  area  at  a  point  about  2i  miles  from  the  base  line  showed  over  a 
mile  of  this  timber  along  the  river  on  the  west  side. 

On  the  opposite  side  of  the  Frederick  House,  a  trip  made  from  Neelands  rapids 
to  the  162-m.  pest,   showed  the  presence  of  about  the  same  width  of  mixed  timber, 
followed   by  spruce   woods  to  within  a   half  mile  of  the  corner,   where  the   wet  clay 
'  land  changes  to  muskeg.     On  the  east  side  of  the  district  line  there  is  almost  another 

mile  of  10-inch  spruce.  A  trip  inland  from  near  the  point  where  this  line  crosses 
the  river  wa9  made  through  a  narrow  margin  of  mixed  timber  and  a  mile  and  a  half 
of  8-incb  spruce  to  a  muskeg  30  chains  wide  opening  out  to  the  north. 

The  largest  of  the  three  tributaries  probably  has  its  source  in  a  muskeg  situated 
V  •ne  mile  west   of   the   middle  of  the  east   boundary   of  the  first  township    south  of 

Speight's  base  line,  and  east  of  the  district  line.     It  flows  about  2  miles  west,  when 
''  after  being  joined   by   branches  which  drain  the    northern    part    of  the   township  .t 

'  turns  sharply  to  the  south  for  three  miles,  leaving  the  township  near  the  middle  of 

--  the  south   boundary  with*  a  width  of  one  chain.     A  short  distance   above  this  poiat 

>  it  is  joined  by  a  creek  16  feet  wide  flowing  out  of  a  series  of  lakes  which  lie  about 

T>  4  miles  east  of  the  district  line  in  the  southerly  one  of  the  two  townships.     For  the 

J  lower  4  or  5  miles  of  its  course,   the  creek  makes  a  big  bend  to  the  south  into  this 

township,  joining   the  Frederick    House  near  the   point   where  the  north  town   line 
*  will  cross  that  river. 

i 

I  The  eastern  two-thirds  of  the  more  northerly  townships  is  another  of  those  areis 

I  which  have  been  burned  over.     The  timber  is  of  little  value,  consisting  for  the  most 

J  part   of  a   thicket  of  spruce   and   tamarack  of  about  40   years'   growth*.      About  the 

\  middle  of  the  east  side  of  this  township  there   is  a  considerable  area   of   high  land 

wooded  with  thrifty  mixed  timber  of  remarkable  growth.  Some  of  the  poplar  with 
40  annual  rings  have  here  a  diameter  of  14  inches.  Over  almost  the  whole  of  the 
area  ttie  soil  is  a  good  clay,  and  for  the  moat  part  the  land  is  dry. 

The  land  along  the  lower  5  miles  of  the  last-mentioned  creek  has  also  a  gooJ 
elay  soil,  but  it  is  much  lower.  The  timber  is  mostly  spruce,  which  along  t^e  creek 
will  average  12  inches  in  diameter,  but  at  a  distance  therefrom  is  considerably 
smaller.  To  the  east  of  the  bend  in  the  creek,  an  extensive  windfall  has  practically 
destroyed  the  timber.  To  the  west  of  the  middle  one  of  the  three  lakes  mapped, 
there  is  a  mile  of  large  poplar  and  birch  timber  on  high  clay  land,  which  is  probably 
a  remnant  of  one  of  the  glacial  ridges  of  morainic  origin. 

In  all  other  respects,  except  in  size  and  in  direction  of  flow,  the  third  of  theste 
tributaries  is  a  duplicate  of  the  last.  It  has  its  source  in  a  large  muskeg  about  2 
miles  west  of  the  centre  of  the  township  of  Newmarket,  and  flows  in  a  northwesterly 
cTirection,  crossing  the  north-east  corner  of  lot  3  in  the  fourth  concession  of  Mann, 
and  Galbraith's  base  line  at  a  point  10  chains  west  of  the  4-m.  post.  It  is  about  J 
one-third  the  size  of  the  more  northerly  stream.  Below  the  Base  line  the  timber  con- 
siists  of  spruce  of  9  to  12  inch  size,  balsam  and  balm.  Above  this  line,  for  a  width 
of  3  miles  along  the  creek,  the  timber  is  second-growth  of  the  same  character  an! 
age  as  in  the  areas  previously  described.  The  largest  of  these  spruce  trees  have  i 
dliametar  of  6  inches. 


-J 
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Between  the  144th  ajid  the  150th  miles  on  the  district  line,  the  Frederick  Houso 
river  flows  within  about  2  miles  of  the  western  side  of  its  basin.  The  soil  in  th« 
western  part  of  the  basin  at  this  point  is  a  somewhat  gritty  clay  and  quite  dry.  The 
timber  is  second  growth  of  no  value,  some  of  the  poplar  only  reaching  a  size  of  8 
inches.  This  area  of  second-growth  timber  is  connected  with  the  one  in  the  north- 
east part  of  Mann  by  a  strip  of  the  same  about  60  chains  wide  in  the  fourth  concessi«>n 
of  that  township.  Beaver  lakes  have  been  described  by  Dr.  Parks  in  the  1899  Report. 
The  only  lakes  seen  in  this  part  in  addition  to  these  were  two  V-shaped  lakes  20 
chains  in  length  situated  at  distances  of  one  and  two  miles  respectively  to  the  norsk 
of  Beaver  lakes. 

For  a  distance  of  about  one  mile  from  the  river  on  the  east  side  the  timber  is 
of  a  mixed  character,  being  young  and  not  very  large.  The  poplar  and  balm  average 
•bout  1  foot,  and  the  spruce  8  inches  in  diameter.  At  a  greater  distance  from  the 
river  the  timber  consists  mostly  of  8-inch  spruce.  The  only  land  not  suited  for 
agriculturai  purposes  is  a  muskeg  area  about  a  mile  across  one  mile  west  of  the 
coutheast  corner  of  Mann,  and  a  small  rocky  area  in  the  second  mile  north  of  this 
point. 

The  southern  portion  of  the  basin  has  a  width  to  the  west  of  the  river  of  between 
2  and  3  miles,  and  to  the  east  of  about  6  miles.  A  ridge  of  white  sand,  running  from 
the  middle  of  the  south  boundary  of  Little  towards  the  northwest  corner  of  that 
township,  forms  the  divide  on  the  west.  Between  this  ridge  and  the  river  for  2  ^niles 
Lorth  of  the  south  boundary  of  Little  the  land  is  quite  swampy  and  thinly  timbered 
CD  account  of  the  number  of  dead  tamarack.  Part  of  this  area,  which  was  almost 
entirely  tamarack,  has  a  fair  growth  of  hay.  From  this  point  north  to  the  fails  in 
the  township  of  Mann,  the  land  is  higher  and  the  timber  of  better  quality.  For 
a  distance  varying  from  a  quarter  to  half  a  mile  from  the  river  the  timber  is  largely 
chains  wide.  The  land  between  this  muskeg  and  another  of  about  the  same  width 
<f]amet«r.  At  a  greater  distance  from  the  river  the  timber  is  mostly  spruce  of  6  ^r 
8-inch  size,  and  when  poplar  is  present  it  does  net  average  over  10  inches  in  diameter. 
On  the  east  side  of  this  sand  ridge  in  lot  9  of  the  fourth  concession  of  Little  there  b 
a  muskeg  over  half  a  mile  in  width  with  10  feet  of  peat  in  the  deepest  part,  whicJi 
has  in  part  at  least  a  sand  bottom.  On  the  east  side  of  this  ridge  in  the  first  coq- 
cession  of  the  township  there  is  also  a  muskeg  with  about  half  this  w'dth. 

For  a  distance  of  2  miles  along  the  south  boundary  of  Little  from  the  southwest 
comer  there  is  an  area  of  sand  covered  with  small  jack-pine,  which  extends  nearly 
balf  a  mile  from  the  line.  On  the  north  and  east  sides  of  this  area  is  a  muskeg  di) 
chains  wide.  The  land  between  this  muskeg  and  another  of  about  the  same  widtM 
vest  of  the  jack-pine  ridge  first  mentioned  consists  mostly  of  swamp  wooded  with 
T-inch  spruce,  tamarack  and  scrubby  cedar.  This  part  must  be  considered  of  little 
value  for  farming  purposes,  on  account  of  the  amount  of  sandy  soil  and  of  muskeg 
^th  sandy  bottom. 

On  the  east  the  divide  between  this  part  of  the  basin  and  that  of  the  Abitibi 
is  formed  by  an  area  of  sand  lying  mostly  in  Calvert  township.  This  is  the  largest 
Mnd  area  in  the  region  explored.  It  covers  nearly  all  of  the  four*  western  lots  In 
the  northern  half  of  the  township,  and  part  of  the  east  side  of  the  adjoining  town- 
ship of  McCart.  Granite  and  greenstone  boulders  are  scattered  over  the  surface  iti 
many  places,  and  quite  a  number  of  narrow  lakes  fill  depressions  in  the  sand.  The 
soil  is  of  little  value,  but  the  area  is  fairly  well  wooded  with  tie-timber,  mostly  jack- 
pine  averaging  a  foot  in  diameter. 

Several  creeks  rise  in  small  lakes  in  the  southern  part  of  this  area,  or  in 
muskegs  adjoining,  and  flowing  west  form  a  creek  50  feet  wide  in  the  middle  if 
llcCart.  A  mile  farther  west  this  large  creek  is  joined  by  another  which  flows  in  a 
wutherly  direction  from  the  northwest  corner  of  the  township  with  a  width  of  8  feet* 
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•nd  emptiee  into  a  lake  half  a  mile  long  near  the  junction  of  the  two  streams  with 
a  width  of  20  feet.  The  oombined  stream  flows  west  through  the  second  concessioa 
near  the  south  end  of  the  lots  and  enters  the  Frederick  House  north  of  the  island 
in  the  river,  with  a  width  of  about  a  chain. 


Qood  5pruce  and  Birch 

The  land  drained  by  these  streams  is  the  best  timbered  portion  of  the  Frederick 
House  baBln.  Over  the  whole  area  the  spruce  will  average  10  inches  in  diamete**, 
while  about  the  junction  of  the  two  streams  is  a  very  fine  area  of  birdu  which  will 
average  18  inches.  This  grows  on  two  ridges,  which  are  probably  moraines,  one  to 
the  south  of  the  junction  and  the  other  between  the  two  streams.  The  more  souther V 
.one  has  a  steep  slope  to  the  north  and  a  height  of  about  60  feet.  With  the  exertion 
of  t&eee  stony  areas  the  soil  is  good. 

Along  the  boundary  between  Little  and  McCart,  there  is  mixed  timber  in  the 
second  concession,  and  in  the  third  spruce  from  6  to  12  inches  in  diameter ,  while  the 
fourth  is  muskeg,  with  a  depth  of  8  feet  of  peat.  A  trip  inland  from  the  river  along 
the  tie-line  showed  in  this  part  of  Little,  a  narrow  margin  of  poplar  and  balm,  fi^owed 
by  good-sized  spruce  to  the  muskeg  near  the  east  boundary  of  the  township. 
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Rocks  on  tlie  Frederick  House 

The  rocks  outcropping  along  the  Frederick  House  river  have  been  described  io 
a  previous  report  by  Dr.  Parks.s    Theso  may  simply  be  enumerated  here  as  follows: 

An  outcrop  of  mica  schist  at  Neeland's  rapids. 

Diorite  and  a  fine-grained  schist  below  the  three  portages. 

A  serpentine  rock  at  the  three  rapids. 

Diorite,  diorite  porphyrite,  and  a  fine  gray  silicious  schist  at  the  falls. 

In  addition  to  these  the  following  outcrops  were  examined  within  the  rirer 
^asin: 

A  short  distance  up  the  large  tributary  which  enters  the  Frederick  House  from 
the  east,  there  occurs  an  outcrop  of  schistose  greenstone  with  glaciated  surface,  the 
strisB  running  S.  10^  E.,  which  proved  upon  examination  to  be  a  weathered  gabbro. 

In  the  middle  of  lot  2  on  the  north  boundary  of  Mann  there  is  an  outcrop  *jf 
hornblende  granite,  which  is  badly  weathered  on  the  surface. 

A  weathered  greenstone  in  which  aggregates  of  serpentine  and  considerable 
magnetite  are  plainly  seen,  outcrops  between  lots  8  and  9  in  the  fourth  concession 
of  Mann.  This  is  evidently  a  rock  of  the  same  character  as  that  at  the  rapids,  a 
couple  of  miles  distant,  on  the  river. 

At  distances  of  14,  24  and  40  chains,  respectively,  on  the  line  running  north 
from  the  post  for  lots  2  and  3  in  the  first  and  second  concessions  of  Mann,  there  are 
low  ridges  of  diorite.  The  soil  between  these  ridges  is  stoney,  with  boulders  of 
augen-gneiss  and  greenstone  scattered  over  the  surface  in  places. 

A  ridge  of  eruptive  greenstone,  a  quarter  of  a  mile  in  width,  crosses  Speight's 
tie  line  in  lot  7,  and  runs  north  of  the  post  between  lots  4  and  5  on  the  north 
boundary  of  McCart.  Samples  of  a  very  similar  rock  were  brought  in  by  Mr. 
Henderson  from  a  high  hill  on  the  south  boundary  of  the  township  in  lot  6. 

A  bluish  quartzose  schist,  rusty  in  places,  and  containing  pyrite,  magne€ite,  and 
a  white  mineral — apparently  a  product  of  decomposition — outcrops  on  the  east  side 
of  lot  10  at  a  point  16  chains  north  of  the  lin6  between  concessions  one  and  two  of 
the  township  of  Little.  The  strike  of  this  rock  appeared  to  be  about  N.  10°  W. 
Diorite  schist  was  seen  at  a  point  about  30  chains  south  of  the  last  outcrop,  bat 
whether  this  was  in  place  or  only  a  loose  mass  could  not  be  determined. 


3  Eighth  Bep.  Bar.  Mines,  p.  178. 
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On  the  Frederick  House  river  between  the  lake  of  the  same  name  and  Night 
Hiwk  lake  two  outcrops  which  have  not  been  reported  occur  on  the  east  bank  at 
distances  of  two  miles  above  the  first  and  of  two  miles  below  the  latter  lake  respec- 
tirely.  These  rocks  consist  of  green  schist,  thi&  one  nearest  Night  Hawk  lake  con- 
toining  large  crystals  of  pyrite. 

The  Abitibi  Basin 

The  basin  of  the  Abitibi  differs  from  that  of  the  Frederick  House,  mainly  in 
Lcing  at  a  greater  elevation  above  the  level  of  the  river.  As  a  result,  the  creeks 
tributary  to  the  Abitibi  have  cut  deep  ravines  to  distances  from  the  river  varying 
from  2  to  ^7  miles  according  to  the  size  of  the  stream.  This  is  particularly  true 
of  the  central  part  of  the  basin,  where  the  creeks  entering  the  Abitibi  below  Iroquois 
falls  have  ravines  from  60  to  100  feet  deep  at  distances  of  a  mile  or  more  from  the  river, 
while  the  Misto-ogo  river  and  the  large  creek  a  short  distance  to  the  west  at  distances 
of  6  or  7  miles  in  a  straight  line  from  the  river  have  ravines  30  feet  deep. 

A  Well  Timbered  Region 

This,  coupled  with  the  fact  that  the  trees  are  here  of  greater  age,  has  led  to 
&  much  better  growth  of  timber  than  in  the  parts  previously  described.  The  mixed 
iunber,  consisting  partly  of  poplar  and  balm  and  partly  of  spruce  and  balsam,  which 
rarely  reaches  to  more  than  half  a  mile  from  the  Frederick  House,  extends  on  either 
side  of  the  Abitibi  for  an  average  distance  of  3  miles. 

The  poplar  and  balm  are  fine  timber  of  their  class.  The  trees  are  thrifty,  from  60 
Ui  80  feet  in  height,  and  sometimes  reach  a  diameter  of  3  feet.  The  average  diameter 
noted  varied  from  15  to  20  inches.  Probably  in  the  portion  of  the  basin  covered  with 
this  class  of  timber,  18  inches  would  be  about  the  average.  The  spruce  grows  to  a 
greater  height  but  rarely  reaches  a  diameter  exceeding  2  feet.  The  average  diameters 
Poted  for  this  tree  varied  from  12  to  16  inches,  the  larger  dimensions  being  found  ^n 
proximity  to  the  streams.  The  relative  size  of  the  spruce  to  that  of  the  other  timber 
would  be  as  15  is  to  18.  The  balsam  have  a  slightly  less  diameter  than  the  spruce^ 
and  a  height  about  equal  to  that  of  the  poplar.  Some  cedar  grows  along  the  rivor 
Unks,  but  it  never  attains  a  great  height  and  tapers  rapidly  from  the  rather  large 
diameter  of  12  to  18  inches  at  the  butt.  It  will  be  of  little  value  except  for  fence 
posts. 

In  the  southern  tier  of  township  from  Calvert  to  Knox  there  are  extensive 
windfalls,  which  lessen  the  value  of  the  timber  to  a  considerable  extent.  The  timber 
▼bich  has  snffered  most  from  the  violence  of  the  wind  is  the*  balsam.  These  trees 
are  easily  uprooted  and  in  some  of  the  more  exposed  parts  almost  all  are  over- 
turned. Where  this  is  the  case  many  of  the  other  trees  are  either  broken  off  or  up- 
rooted, and  in  some  parts  only  isolated  poplar  or  spruce  remain.  These  open  areas 
are  grown,  up  with  a  tangle  of  second  jgrowth,  berry  bushes,  mountain  maple  and 
alder.  Travelling  across  these  areas  is  very  laborious,  but  in  season  there  is  many 
a  delicious  handful  of  raspberries,  gooseberries  and  red  currants  as  a  reward  for  the 
pedestrian's  toil. 

Good  aay  Soil 

Over  almost  the  entire  basin  the  soil  is  a  good  ^quality  of  clay.  For  the  greater 
part  of  the  three  miles  on  either  side  of  the  river,  it  is  well  drained  by  the  many 
fTeeks  which  have  cut  channels  at  right  angles  to  the  course  of  the  river.  At  a 
forester  distance  from  the  river  than  this,  there  are  several  areas  of  wet  clay  land. 
Ihese  areas  are  not  of  a  less  elevation  than  the  well-drained  parts;  but  on  account 
of  their  level  nature  the  water  does  not  readily  flow  off  them,  at  least  in  their  present 
timbered  condition. 
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In  thl  upper  part  of  the  basin,  between  Couchiching  falls  and  lake  Abitibi,  thougn 
the  land  is  comparatively  flat,  it  is  well  adapted  for  farming.  The  poplar  and 
spruce  on  the  north  side  of  the  river  average  about  15  inches  in  diameter. 

The  Dokis  River 

« 
The  largest  tributary    in    this    part,   which   is    called  the    Dokis    river  by  some 

because  a  hunter  named  Henry  Dokis  lives  in  a  log  cabin  near  its  mouth,  crosses 
Bobertson's  base  line  at  4  m.  30  c.  with  a  width  of  20  feet,  and  flowing  north  joint 
the  Abitibi  with  a  width  of  60  feet  near  the  centre  of  the  township.  T-his  stream, 
which  is  navigable  lor  about  balf  the  distance  to  the  base  line,  flows  through}  good 
clay  land  wooded  with  16-inch  poplar  and  balm,  and  12>inch  spruce. 

Another  large  tributary  rises  near  the  southeast  corner  of  the  township,  and 
flows  north  to  jcin  the  Abitibi  about  a  mile  east  of  the  other  with  a  width  of  50  feet. 
A  trip  to  the  river  a  short  distance  east  of  this  stream  showed  the  presence  of  large 
poplar,  balm  and  spruce  for  the  last  2  miles.  Two  smaller  streams  which  are  navi- 
gable for  only  short  distances  enter,  one  on  either  side  of  the  river,  about  a  mile 
west  of  the  first. 

On  the  point  to  the  east  of  thie  outlet  of  Abitibi  lake  there  is  an  area  of  red 
pine,  covering  between  a  quarter  and  half  a  section.  This  is  the  largest  area  of  red 
pine  in  the  region. 

The  shore  of  the  lake  about  the  outlet  and  for  two  miles  to  the  northwest  is 
;quite  sandy.  About  the  head  of  thie  bay  to  the  north  of  this,  which  is  two  miles 
wide,  is  an  area  of  dry  tamarack,  which  appears  to  be  low  and  swampy.  Between 
this  large  bay  and  the  next,  four  miles  to  the  north,  the  shore  is  stony  and  wooded 
with  mixed  timber,  with  the  exception  of  two  small  areaa  of  spruce  flat  about  two 
intervening  hays.  Between  this  bay  and  thie  point  where  Galbraith's  base  line  meeti 
the  lake,  the  sbore  is  rocky.  Glacial  strise,  running  S.  15°  E.,  are  shown  on  a  small 
ipland  of  greenstone <  about  2  miles  out  from  the  end  of  the  line. 

At  the  north  end  of  the  projecting  point  to  the  southeast  of  the  line  there  is  a 
chlorite  schist  striking  west,  and  a  small  island  of  sericite  schist  off  this  point. 
Green  schist  outcrops  near  the  end  of  the  line  and  at  41  m.  30  c.  there  is  an  outcrop 
of  massive  greenstone. 

The  first  three  miles  north  of  the  Abitibi  river  along  Galbraith's  first  base  line 
is  good  clay  land  wooded  with  mixed  timber  of  large  size,  in  which  there  is  some 
windfall.  The  next  60  chJains  passes  through  a  muskeg  with  8  to  9  feet  of  peat. 
North  of  this  is  60  chains  of  land  similar  to  the  first  8  milos.  In  the  northern  haH 
of  the  50th  mile  the  line  crosses  a  beautiful  clear  water  lake  about  half  a  mile  in 
length,  which  is  surrounded  on  the  south  and  west  by  a  sand  area  timbered  with 
jack-pine  of  12  to  16-inch  size.  A  creek  with  highly  ferruginous  water  flows  from  a 
small  quaking  bog  a  short  distance  north  of  the  lake.  The  only  probable  source  of 
til.'. iron  appeared  to  be  pyrites  in  the  «>urrou!i.li»»i5  sand.  The  next  two  miles  are  of 
rather  poor  character  as  far  as  soil  and  timber  are  concerned.  Several  low  ridgei 
of  sand  run  east  and  west  through  spruce  swamp,  with  a  sand  bottom.  These  hare 
the  appearance  of  having  been  formed  on  the  shore  of  a  lake. 

Small  dips  were  ncted  at  several  points  in  this  swamp,  the  largest  being  12^,  but 
nothing  capable  of  influencing  the  needle  was  seen. 

The  Dokis  river  flows  east  along  the  base  line  for  two  miles,  then  turns  sharply  to 
the  south  along  the  meridian  for  over  a  mile  before  turning  again  to  the  east  ani 
crossing  that  line.  It  has  here  a  width  of  20  feet;  but  must  increase  rapidly  in  size, 
as  it  is  reported  to  have  a  width  of  nearly  two  chains  where  it  crosses  the  base  lin« 
in  the  40th  mile.  The  spruce  in  this  part  averages  6  inches,  and  the  poplar  where 
present  only  8  inches  in  diameter.  A  few  large  spruce-— evid^tly  first-growth  timber 
—occur  close  to  the  stream. 
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Greenstone  Ridg^es 

The  southeast  corner  of  tlie  township  of  Knox  is  broken  up  by  ridges  of  green- 
stone which  run  nearly  east  and  west.  Several  low  ridges  cross  the  meridian  for 
a  quarter  of  a  mile  on  either  side  of  the  4d-m.  post^  while  another  outcrop  occurs 
at  the  44-m.  post  on  that  line.  Several  outcrops  also  occur,  at  intervals  of  half  a 
mile  or  less,  on  the  south  boundary  of  the  township  in  lots  A,  1,  2,  3  and  4.  Near 
the  northwest  corner  of  lot  4  in  the  first  concession  the  same  kind  of  rock  forms 
a  hill  nearly  200  feet  high.  Nearly  half  a  mile  north  of  this  hill  still  another  outcrop 
was  seen. 

This  greenstone  varies  somewhat  in  the  different  outcrops,  but  is  evidently  one 
eruptive  mass.  It  contains  considerable  pyrite  near  the  4d-m.  post  on  the  meridian, 
and  stringers  of  quarts  near  the  35-m.  post  on  the  Base  up  to  this  line.  In  some  places 
it  ia  distinctly  schistose,  while  in  other  parts  no  trace  of  schistosity  is  seen. 

The  soil  is  composed  partly  of  low  sand  ridges  and  partly  of  level  clay  land. 
The  d6th  mile  on  the  base  line  in  almost  entirely  clay,  wooded  with  large  mixed 
timber.  A  photograph  was  taken  of  some  fine  poplar  in  this  mile.  The  other  m^es 
along  the  meridian  and  base  lines  are  more  broken,  but  there  is  some  good  land  in 
each.  The  two  miles  of  country  between  this  rocky  area  and  the  Abitibi,  with  the 
exception  of  a  small  area  of  sand  surrounding  two  little  lakes  on  the  meridian,  ha? 
a  good  clay  soil  and  is  wooded  with  marginal  timber  of  large  size. 

In  the  first  mile  north  of  the  greenstone  hill  in  lot  4  there  is  considerable  balsam 
windfall. 

A  large  creek  flows  from  this  area  in  a  northwesterly  direction  to  join  the  Abitibi 
in  lot  5.  Where  crossed  at  a  point  one  mile  distant  from  the  river,  it  flowed  in  a 
1  a  vine  30  feet  deep  and  had  a  width  of  12  feet. 

A  second  creek,  identical  with  the  last  in  respect  to  size  and  depth  of  ravine 
flows  from  the  eastern  side  of  Rickard  township,  and  joins  the  Abitibi  in  lot  11  of 
Knox.  The  first  two  and  a  half  miles  south  from  the  river  are  marginal  in  character, 
and  the  remaining  2  miles  to  the  boundary  are  level  spruce  land.  The  soil  is  clay 
throughout.  The  presence  of  rounded  stones  and  gritty  material  within  the  clay  at 
a  distance  of  half  a  mile  from  the  river,  points  to  part  of  it  at  least  being  of  glacial 
origin. 

On  the  south  town-line  of  Rickard,  the  first  mile  east  of  the  centre  is  mostly 
muskeg  with  a  depth  of  8  feet  of  peat.  From  the  middle  of  this  mile  north  to  the 
Abitibi  at  the  foot  of  the  Crooked  rapids  the  country  is  similar  to  that  on  the  east 
of  the  township.  The  spruce  in  the  first  2  miles  is  somewhat  larger,  varying  from 
6  to  12  inches  in  diameter,  and  in  the  next  mile  and  a  half  the  windfall  is  more 
eitensive  than  on  the  eastern  side  of  the  township. 

At  this  point  a  ridge  of  greenstone,  running  east  and  west,  was  crossed,  and  from 
here  to  the  river  the  timber  is  very  large,  the  poplar  averaging  20  inches  and  th^ 
spruce  16  inches  in  diameter.  About  a  quarter  of  a  mile  below  these  rapids,  a  creek 
of  20  feet  enters  the  Abitibi  on  the  south  side.  This  creek  has  produced  a  ravine 
of  much  greater  depth  than  the  other  tributaries  above.  In  the  bed  of  this  stream 
>t  a  distance  of  8  chains  from  the  river  another  outcrop  of  greenstone  occurs. 

On  the  west  side  of  Rickard  a  ridge  of  glacial  material  extends,  from  lot  10  in 
the  first  cocession,  across  the  meridian  in  the  fourth  mile  and  the  Abitibi  river  in 
^e  northeast  comer  of  Teefy,  into  the  township  of  Edwards  for  a  distance  of  over 
a  mile.  There  is  a  narrow  lake,  half  a  mile  in  length,  with  an  outlet  to  the  south- 
west at  the  south  end  of  the  ridge.  That  this  ridge,  which  is  quite  low  at  this  point, 
has  along  the  meridian  a  height  of  about  70  feet,  is  shown  by  the  depth  to  which  a 
small  creek  which  drains  two  or  more  small  lakes  has  cut  through  the  sand.  Th's 
is  the  only  point  where  anything  like  a  cross-section  of  one  of  these  ridges  could  be 
cMained.    The  eroding  action  of  the  stream  has  produced  a  ravine  with  exceedingly 


Hteep  sides  composed  almost  entirel;  of  white  amnA.  The  underlying  clay  now  forms 
the  bed  of  the  stream.  The  width  of  the  ridge  varies  from  a  few  chains  at  the  south  U 
over  half  a  mile  at  the  north  end. 

South  and  west  of  the  lakes  along  the  meridian  the  timber  is  second  growth,  but 
over  the  remainder  of  the  area  there  is  a  growth  of  jai^-pine,  spruce  and  birch  of 
fair  aiza.  To  the  weet  of  the  ridge  the  soil  is  clay,  timbered  with  spruce  and  poplar, 
some  of  which  reaches  a  diameter  of  ever  2  feet.  The  south  half  of  lot  9  in  the  Becoad 
concession  is  mostly  muskeg ;  but  for  the  3^  miles  north  of  the  Abitibi  the  land  ii 
all  high,  trith  a  good  clay  soil  and  mixed  timber,  with  an  average  diameter  of  12  to 
lb  inches.  Along  the  river  bank,  which  is  at  this  point  from  70  to  80  feet  high, 
considerable  balm  accompanies  the  poplar  and  spruce.  In  what  would  be  lot  9  in  th« 
third  concession,  after  the  subdivision  of  the  township,  there  are  two  outcrops  of 
pyritiferouB  greenstone,  mu^b  rraembling  the  rock  on  the  Abitibi  at  the  Twi 
Portages. 

Tributaries  of  the  Abitlbl 

Nest  to  the  Black  river,  the  two  largest  tributaries  of  the  Abitibi  enter  that 
river  from  the  north  in  lot  9  of  the  sixth  concession  of  Richard.  The  larger  of  thW: 
IK  known  as  the  Misto-ogo  river,  and  has  been  describe  by  Mr.  Coulthard.i  Th? 
other,  which  enters  the  Abitibi  some  20  or  30  chains  below  the  mouth  of  the  Histo- 
ogo,  has  not  been  previously  described.  Both  have  their  source  in  the  country  north 
of  Oalbraith's  base  line,  the  Misto-ogo  to  the  northeast  of  the  farthest  corner  of 
W  esley,  and  the  other  to  the  northwest  of  the  northwest  corner  of  that  townsl£p. 

The  Misto-ogo  rivH"  crosses  the  base  line  a  little  east  of  the  middle  of  the  Slat 
mile,  and  enters  the  township  of  Wesley  about  one  mile  south  of  that  line  with  ■ 
ifidth  of  40  feet.  About  a  mile  down  from  this  last  point  it  \ia  joined  by  «  crbek  12 
or  more  feet  wide,  which  flows  from  the  west.  The  river  is  navigable  for  canoeg  i- 
far  as  this  point,  that  is,  to  within  about  S  miles  of  the  base  line,  and  by  diitt  oi 
much  lifting  over  driftwood,  the  line  itself  may  be  reached.  It  was  crossed,  in  whsl 
would,  after  subdivision  be  lot  9,  at  a  distance  of  2  miles  and  a  quarter  from  the  south 
of  the  township.  It  was  h'ere  flowing  weet  in  a  ravine  at  least  40  feet  deep,  and  hsd 
a  width  of  one  chain  and  a  depth  of  4  feet. 

The  more  westerly  creek  crosses  the  same  base  line  near  the  middle  of  the  23rd 
mite,  with  a  width  of  IS  feet.  It  flows  southeast  in  a  beautiful  valley  abont  10  chain; 
wide  and  30  feet  deep,  and  crosses  the  meridian  near  the  ll-m.  post. 

A  creek  10  feet  wide,  which  crosses  the  meridian  12  chains  south  of  the  10-m. 
post,  forms  a  junction  with  the  main  stream  about  half  a  mile  to  the  east  of  this 
line,  and  from  this  point  to  its  mouth  the  ci^urse  of  the  stream  is  nearly  south.  .A 
traverse  of  the  lower  2i  miles  as  far  as  a  log  jam  indicated  that  the  general  coarse 
of  this  part  of  the  stream  was  a  few  degrees  east  of  south.  The  depth  of  water  in  the 
lower  part  is  from  1  to  3  feet ;  and  the  width  is  one  chain.  Above  the  log  jam  tlier-^ 
appeared  to  be  a  considerable  narrowing  of  the  stream.  At  a  distance  of  half  a  mile 
from  the  mouth  there  is  an  outcrop  of  greenstone  on  the  right  bank  at  the  water'^ 
edge. 

The  portion  of  the  Abitibi  hasin  drained  by  these  two  streams  may  be  divided 
into  three  parts:  (1)  a  river  marginal  portion  in  the  southwest  of  Wesley  t«wnship; 
(2)  a  portion  which  is  grown  over  with  second-growth  timber  reaching  diagonallv 
across  the  township  in  a  northwest  direction,  and  a  third  portion,  consisting  largely 
of  spruce  woods,   in  the  northeast  of  the  township. 

The  river  marginal  portion  extends  along  the  west  boundary  of  Wesley  from  th« 
Abitibi  river  to  the  middle  of  the  township.  Four  miles  east  of  this  it  extends  only 
one  mile  into  the  township,  or  to  a  little  over  2  miles  from  the  river. 
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The  area  of  second-growtli  timber  reaches  to  thid  Abitibi,  from  the  bend  in  the 
riTor  at  the  island  porta^  to  a  point  a  short  distance  east  of  the  township  of 
Wesley.  It  has  here  a  width  of  2  miles,  stretching  inland  to  a  muskeg  in  the  second 
mile  on  the  east  side  >of  Wesley.  It  extends  with  a  nearly  uniform  widtU  across  the 
iciddle  portion  of  the  Misto-ogo  valley,  and  along  the  two  branches  of  the  more 
western  stream  beyond  the  base  line.  This  area  was  burned  over  about  35  years 
ago,  and  the  oldest  trees  are  therefore  about  SO  i  years  of  age.  Along  the  streams 
the  timber  growth  consists  almost  entirely  of  small  poplar,  usually  from  1  to  5  inches 
in  diameter.  In  a  few  places,  however,  trees  of  10  inches  were  seen.  The  valley  men- 
tioned in  the  northeast  corner  cf  Edwards  and  the  surrounding  parts  contain  only 
a  very  few  scattered  poplar  and  spruce,  and  are  in  their  present  condition  almost  ready 
for  the  plow.  Some  of  the  land  along  the  Misto-ogo  is  hardly  less  open.  These  areas 
are  mostly  grass-covered.  The  other  extreme  however  is  reached  in  those  portions 
removed  from  the  streams.  Th^ese  are  quite  level,  and  for  the  most  part  grown  over 
with  a  thicket  of  small  spruce,  alder  and  tamarack,  through  which  it  is  almost  a 
burrowing  operation  to  pass. 

In  the  upper  portion  of  the  Misto^go  basin,  the  timber  along  the  streams  con- 
fists  of  poplar,  spruce  and  balsam.  The  largest  timber  grows  along  the  creek  which . 
floirs  east  at  a  point  one  mile  south  of  the  28-m.  post  on  the  base  line,  and  has  already 
been  described.  The  poplar  here  averages  18  inches  and  the  spruce  15  inches,  and  this 
i«  at  a  distance  of  6  miles  from  the  Abitibi.  But  over  the  greater  part  of  this  tract 
the  timber  consists  almost  entirely  of  spruce  from  6  to  10  inches  in  size. 

The  soil  o^er  the  whole  of  this  region  is  clay,  with)  the  exception  of  a  few  narrow 
muskegs  within  the  areas  of  spruce  woods.  Good  drainage  is  secured  to  almost  the 
whole  by  these  two  large  streams  and  their  branches ;  while,  as  has  been  pointed  out> 
some  parts  along  these  streams  could  be  cleared  with  little  difficulty. 

Effects  of  Imperfect  Drainage 

The  greater  part  of  the  township  of  Edwards,  and  the  northeastern  part  o^ 
Aurora,  is  typical  of  those  areas  situated  at  such  a  distance  from  the  river  that  few 
or  no  streams  have  cut  ravines  through  them.  A  muskeg  with  a  depth  of  5  to  6  feet 
of  peat  at  a  distance  of  half  a  mile  from  the  edge  occupies  the  greater  part  of  what 
wonld  be  after  subdivision,  lots  4  and  5  in  the  second,  tliird  and  south  half  of  the 
fourh  concessions  of  the  township  of  Edwards;  while  another  occupies  lot  9  in  the  fifth 
a>nce68ion.  In  these  muskegs  several  streams  take  their  rise,  and  flow,  through  flat 
clay  land  wooded  with  spruce,  on  the  one  hand  east  to  the  large  creek  in  the  region 
jast  described,  and  on  the  other  southwest  or  west  to  the  Abitibi  river. .  One  of  these 
fiovs  northwest  from  the  muskeg  in  the  fifth  concesssion  and  crosses  the  base  line 
in  the  19th  mile  wffch  a  width  of  8  feet.  Two  creeks,  each  6  feet  in  width,  which  flo^ 
through  spruce  woods  near  the  middle  of  the  line  between  Edwards  and  Aurora, 
unite  half  a  mile  to  the  west,  to  form  a  creek  10  feet  wide,  which  flows  west  to  the 
Abitibi  in  a  ravine  20  feet  deep.  Another  of  the  same  width  flows  south  in  lot  9 
through  the  first  two  concessions  of  Edwards  in  a  ravine,  increasing  in  depth  to 
30  feet  at  the  town-line  of  Teefy,  and  to  60  or  more  in  that  township  before  joining 
the  Abitibi  river  below  Iroquois  falls. 

Along  these  creeks  some  poplar  is  usually  present  with  the  spruce,  but  over  the 
central  portions  of  the  area  the  timber  is  mostly  spruce  averaging  from  8  to  10  inches 
in  diameter,  accompanied  by  some  balsam  on  the  higher  parts,  and  by  dry  tamarack 
rUere  the  land  is  very  level. 

The  soil  is  clay  throughout  the  area.  In  the  spruce  woods  it  is  covered  with 
one  to  two  feet  of  moss  and  mould.  But  in  the  parts  where  tamarack  is  also  present, 
though  the  land  may  be  quite  wet,  only  a  few  inches  of  moss  covers  the  soil. 
Whether  this  is  a  natural  condition,  or  the  result  of  the  sun's  rays  gaining  access  to  thjB 
ground  since  the  killing  of  the  tamarack,  is  not  easily  determined,  but  I  am  inclined 
to  think  the  latter  is  the  case. 


r 


Bureau  of  Mines 


Rock  Outcroppings 

Several  outcrops  of  greenBtone  and  of  green  schist  occur  within  this  ares.  \ 
low  hill  of  green  schist  crosses  the  base  line  a  quarter  of  a  mile  neat  of  the  22-in.  pofl. 
The  rock,  which  has  a  strike  north  and  south,  and  a  dip  nearly  Tertical,  contains  small 
masses  of  quartz,  which  have  been  pressed  out  b;  the  shearing  action  that  gave  tht 
rock  its  structure. 

Itunning  S.  18°  W.  from  a  point  nearly  2  miles  south  of  the  19-m.  post  on  tht 
same  line,  there  is  a  dike  cf  granite  10  feet  wide  in  mica  schist  or  Huronian  gai^ft, 
irith  pyritiferouG  greenstone  on  either  side.  Thds  dike  was  noticed  at  two  poin'i 
nearly  2  miles  apart.  At  the  more  northerly  point  no  gneiss  was  seen,  and  the  dike 
nf  granite  formed  the  east  side  of  a  ridge  of  the  same  greenstone.  , 

At  a  point  2  miles  north  of  the  post  on  the  townline  of  Teefy  for  lots  8  and  9, 
there  is  a  hill  about  100  feet  high  composed  of  green  schist  or  a  schistose  greenstone. 
snd  at  a  point  30  chains  east  of  this  hill  an  outcrop  of  greenstone— probably  a  diabwt. 

Teefy,  Calvert,  Aurora 

As  a  whole  the  township  of  Teefy  is  perhaps  the  best  wooded  in  the  region. 
I'ractically  the  whule  township  is  timbered  with  poplar  with  an  average  diamet«r  ot 
IS  to  30  inches,  spruce  with  an  average  diameter  of  12  to  15  inches,  balsam  and  birch. 
Ihe  soil  is  good,  but  sfHnewhat  cut  up  by  ravines.  A  branch  of  the  one  previousl)' 
nientioned  in  the  northeast  corner  of  the  township  has  in  lot  8  of  the  sixth  concesiin>i 
II  depth  of  about  60  feet.  On  the  east  side  of  the  township,  both  above  and  belon  th'< 
Two  Portages,  there  are  several  others,  not  however  so  deep.  In  tbe  southern  pari 
.'tf  the  township,  the  timber  has  suffered  considerably  from   wind  storms. 

The  same  is  true  of  the  southern  part  of  Calvert,  at  least  along  the  line  betwee'i 
concessions  two  and  three  for  the  first  two  miles.  The  third  mile  is  mostly  muskeg  wit.H 
6  feet  of  peat,  and  the  fourth  spruce  woods  with  6-inch  timber. 

In  the  northern  part  of  Calvert  the  timber  is  of  better  qnality,  and  unaffected 
l.y  windfall.  For  a  distance  of  4  miles  west  from  Iroquois  falls,  the  timber  consLrta 
•1  poplar,  spruce,  balsam  and  birch  of  about  the  same  size  as  in  Teefy,  and  the  soil 
is  of  thle  best  quality  of  ctay.  On  the  east  side  of  lot  3  a  ravine  nearly  100  feet  de^p 
has  been  cut  across  the  fifth  concession  by  a  creek  10  feet  in  width.  On  the  opptisit* 
?ide  of  the  Abitibi,  a  creek  of  equal  width  has  cut  a  ravine  60  feet  deep  across  ths 
E:zth  concession.  The  land  along  this  creek  and  for  a  distance  nearly  2  miles  east  u 
nooded  with  mixed  timber  of  smaller  size  than  on  either  side  of  thie  river  at  Iroquo'i 
Falls.  Along  the  line  between  concessions  five  and  six,  the  first  mile  only  to  the  ve'^t 
i<j  good  land,  the  sand  area  being  reached  at  this  point. 

On  the  west  side  of  the  deep  ravine  where  it  crosses  the  line  between  concession! 
fnur  and  five  a  rock  consisting  mostly  of  hornblende,  forms  an  almost  perpendicuUr 
wall.  Along  the  same  line  north  of  the  post  for  lots  8  and  9  there  is  a  ridge  if 
pyritiferous  greentsone  ;  and  at  the  post  one  mile  north  of  this  is  a  hill  of  greenstone 
about  ISO  feet  high.    About  the  edges  of  this  hill  the  greenstone  is  distinctly  schistose 


The  central  portion  of  the  township  of 
which  have  just  been  described,  the  ravines 
East  of  the  Abitibi  in  the  second  concession 
isnce  of  one  mile  from  the  river,  and  even  ii: 
lO-inch.  spruce  succeed  this  to  the  east, 
•oncessions  one  and  two,  there  is  mixed 
distance  of  2  miles,  to  a  large  muskeg  in 
muskeg  extends  across  the  concession  line 
Mcupies  the  first  half  mile  north, of  thie  co 


Aurora  is  distinctly  lower  than  the  districts 
having  here  a  depth  of  only  about  20  feet. 
,  the  marginal  timber  extends  only  to  a  dit- 
I  this  mile  spruce  predominatee.  Two  miles  <-f 
West  of  the  river  along  the  line  betwecQ 
timber  with  spruce  predominating,  for  ■ 
the  8th  mile  on  the  meridian  line.  Thii 
with  a  width  of  30  chains,  while  another 
>rner  post  of  the  township. 
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The  country  2  miles  west  of  these  muskegs  may  be  described  as  wet  clay  land, 
with  tamarack  windfall  and  alder.  The  timber  is  of  little  value,  it  having  been  ao 
ar«a  of  tamarack,  which  is  now  all  dead. 

East  of  the  small  rapid  two  miles  above  Buck  Deer  rapids,  there  is  only  half  a 
Ecile  of  marginal  timber.  Spruce,  of  an  average  diameter  of  8  to  10  inches,  is  thd 
principal  timber  as  far  as  €hie  ridge  of  greenstone  in  Edwards,  where  there  is  some 
stiMiy  land  wooded  with  birch,  balsam  and  other  timber.  North  and  east  of  Buck 
Deer  rapids  the  country  is  higher,  and  is  wooded  wih  large  poplar,  balm  and  spruco 
for  a  distance  of  2  miles.  In  the  16th  mile  along  the  base  line  the  timber  is  of  the 
lame  kind,  but  of  smaller  size,  the  spruce  averaging  from  6  to  8  inches.  Th)e  17th  mile 
is  mostly  muskeg,  a  sounding  showing  a  depth  of  4  feet  of  peat. 

Buck  E>eer  Rapids  Area 

Lastly,  the  country  west  and  southwest  of  Buck  Deer  rapids  will  be  described. 
This  land  is  drained  by  a  creek,  which  crosses  the  meridian  line  with  a  width  of  12 
feet,  at  a  point  20  chains  north  of  the  11-m.  post,  and  enters  the  Abitibi  about  half 
way  between  the  rapids  and  the  base  line.  This  creek  takes  its  rise  in  the  southwest 
corner  of  Newmarket,  and  flows  diagonally  across  the  township.  Where  it  was  crossed, 
at  a  point  2  miles  east  and  half  a  mile  north  of  this  corner  of  tbe  township,  it  had 
1  width  of  5  feet,  and  a  bank  10  feet  in  height.  The  country  for  a  mile  south  and 
for  half  a  mile  north  was  wooded  with  12-inch  spruce,  poplar  and  balsam,  and  had  a 
good  clay  soil.  This  was  followed  to  the  north  by  half  a  mile  of  spruce,  when  the 
large  muskeg — over  two  miles  across  at  this  point — ^was  reached.  A  lake  nearly  60 
chains  long  and  one-third  as  wide  lies  near  the  south  east  end  of  this  muskeg,  and  it 
is  probable  that  a  stream  flows  east  from  this  lake  to  join  the  creek  last  mentioned. 
A  sounding  made  in  this  muskeg  showed  a  depth  of  peat  of  11  feet,  which  is  the 
greatest  in  the  region. 

For  a  distance  of  one  mile  west  of  this  creek,  in  the  second  and  third  mile  south 
of  the  base  line,  the  timber  is  large,  some  of  the  spruce  measuring  26  inches  in 
diameter.  It  consists  of  red  and  white  spruce  averaging  12  inches,  balsam,'  birch  and 
foplar.  The  area  of  second-growth  in  the  northeast  corner  of  Mann  extends  over 
two  miles  east  into  Newmarket  in  the  second  mile  south  of  the  base  line^^  The  first 
mile  north  of  the  muskeg,  and  the  middle  of  the  townsh^'p  at  a  distance  of  one  mile 
from  the  base  line  is  timbered  with  8-inch  spruce.  To  the  east  of  the  tract  of  large 
timber  along  the  lower  part  of  the  creek  is  an  area  of  excellent  farming  land  covered 
with  second-growth.  In  the  11th  mile  on  the  meridian,  the  poplar  has  grown  to  a 
sise  of  12  inches,  and  the  spruce  to  one  of  8  inches;  but  over  most  of  the  area  it  is 
too  small  to  be  of  value ;  consisting  of  6  to  8  inch  poplar  and  balm  and  brushy  spruce 
of  smaller  sise. 

The  soil  over  this  area  is  a  clay  of  good  quality,  and  in  all  the  northern  part  ia 
sufficiently  dry  to  be  well  adapted  for  farming.  In  the  beds  of  the  streams  pebbles 
of  greenstone,  granite  and  shale  were  noted;  and  in  a  deep  ravine  at  the  northeast 
comer  of  Newmarket  some  interesting  concretions  composed  of  clay  were  seen.  At  % 
point  2  miles  east  and  the  same  distance  south  of  the  northwest  corner  of  Newmarket 
there  is  an  ovitcr<^  of  granite,  the  only  rock  seen  in  the  area. 

Rock  Outcrops  on  the  Abitibi 

The  rock  outcrops  on  the  Abitibi  river  hiave  mostly  been  described  in  previous 
reports:  those  b^ow  the  Two  Portages  by  W.  A.  Parks,5  and  W.  J.  Wilson;^  and 
those  between  the  Two  Portages  and  Abitibi  lake  by  Wilson,  Baker  and  Coulthard.7 

sBiffhth  Rep.  Bur.  Mines,  p.  181.    6  0eol.  But.  Can.  Sum.  Rep.,  1901. 

7  Report  of  Survey  and  Exploration  of  Korthern  Ontario,  pp.  29  and  46. 
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Little  will  be  said  about  the  outcrops  described  except  to  define  their  location 
more  accurately.  On  an  island  at  the  foot  of  Buck  Deer  rapids  there  is  an  outcrop  of 
greenstone^probably  a  dike — ^with  glacial  striee  S.  5^  W.  The  rock  at  Buck  Deer 
rapids  has  been  described  by  Dr.  Parks  as  hornblende  gneiss,  and  that  at  a  con- 
striction in  the  river  near  the  middle  of  the  -township  as  gneissoid  granite. 

About  half  a  mile  below  this  last  outcrop ,  a  red  biotite  granite  was  noted  near 
the  water's  edge  on  the  left  bank.  Another  outcrop  of  granite  occurs  on  the  right 
bank  about  the  middle  of  the  first  concession  of  Aurora. 

About  thje  corner  of  lots  2  and  d  in  concessions  ^ve  and  six  of  Calvert,  which 
comes  in  the  river,  there  are  several  outcrops  of  granite  and  gneiss  reported  upon 
by  Mr.  Wilson. 

Three-quarters  of  a  mile  above  on  the  right  bank  there  occurs  a  very  hard 
silicious  green  rock,  with  smoothly  glaciated  surfaces,  containing  a  dike  of  granite 
about  a  foot  in  width,  with  stringers  of  tljie  same  running  into  the  darker  rock.  The 
eruptive  contact  of  the  Laurentian  occurs  between  thiese  two  points,  but  could  not 
be  more  accurately  located. 

The  next  outcrop  above  occurs  on  a  small  island  near  the  right  bank  on  the  east 
town-line  of  Calvert,  and  consists  of  schistoste  greenstone. 

On  the  same  bank,  just  above  the  line  between  concessions  four  and  five  of  Teefy» 
tbere  is  a  dike  of  felsite  9  feiet  wide  running  north  and  south,  and  a  3-inch  vein  of 
glassy  quartz  in  massive  greenstone. 

Between  Iroquois  falls  and  the  Two  Portages,  in  addition  to  the  green  schi^ 
wfaibre  thJB  river  first  crosses  the  south  town-line  of  Teefy,  which  has  been  noted, 
there  are  two  outcrops,  one  on  the  right  bank  in  the  south  part  of  the  third  con- 
cession consisting  cf  similar  rock,  and  the  second  of  quartzite  with  glacial  stris 
S    20^  £.  on  the  same  bank  half  a  mile  below  the  lower  of  the  two  portages. 

Above  the  barrier  of  weathered  pyritiferous  diabase  at  the  Two  Portages,  there 
are  at  least  three  outcrops  of  massive  greenstone,  the  last  a  short  distance  above,  and 
the  middle*  one  at  a  small  rapid  in  the  fifth  concession  of  Teefy. 

At  the  next  rapid  a  short  distance  above  the  meridian  line,  the  greenstone  is 
distinctly  schistose. 

At  the  7-chain  portage  on  the  left  bank  at  the  crooked  rapid,  a  weathered  green- 
stone was  examined,  and  a  short  distance  up  stream  a  similar  rock  was  seen  on  the 
same  bank. 

On  the  island  portage— 8  chains  in  length — at  the  next  rapid,  green  schist  and 
a  bluish  gray  silicious  schist  containing  veinlets  of  quartz  occur. 

About  lot  8  in  the  township  of  Knox,  there  is  an  outcrop  of  greenstone  on  the 
north  bank  of  the  river,  and  half  a  mile  east  another,  somewhat  schistose  in  structure. 

On  the  south  bank  in  lot  5  two  bluffs  of  greenstone  about  15  chains  apart  occur. 

The  rock  at  the  rapid  about  half  a  mile  below  th)e  meridian  line  is  a  much- 
weathered  quartz  porphyry,  gray   in  color. 

At  Couchiching  falls,  and  at  a  point  on  the  north  bank  half  a  mile  below,  the 
rock  consists  of  a  hard  fine-grained  gr'eenstone. 

No  outcrops  occur  above  the  falls  until  within  half  a  mile  of  the  lake,  where  there 
is  a  dark-colored  hornblende-biotite  granite  on  the  north  bank.  This  is  probably  a 
dike  striking  N.  30^  W.,  as  it  is  badly  weathered  along  planes  in  that  direction. 

III.    RESOURCES  OF  THE   REGION 


f 

■« 


The  Soil 

The  principal  asset  of  the  region  is  its  soil,  samples  of  which  have  been  taken 
by  Mr.  Henderson,  and  will  be  dealt  with  in  his  report.  As  has  been  pointed  out,  the 
soil  over  almost  the  entire  area  is  clay  of  good  quality.  The  sand  areas  are  so  small 
as  to  be  a  benefit,  rather  than  a  detriment,  to  the  region,  considered  as  a  whole. 
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The  district  is  at  present  rather  subject  to  summer  frosts.  Two  occurred  this 
jear,  one  on  23  July,  when  the  temperature  recorded  was  26^  F.,  and  the  other  on 
31  August,  when  it  was  27«  F.  These  seem  to  have  been  unusually  severe,  as  no  frosts 
were  reported  by  Mr.  Kay  between  17  Juiie  and  1  September  last  year.  The  large 
amount  of  moss-covered  land  which  retains  the  frost  until  late  in  the  summer  is 
DC  doubt  largely  responsible  for  these  frosts,  and  the  clearing  of  th6  land,  which 
•rould  admit  the  sun's  rays  and  result  in  the  killing  of  the  moss,  would  raise  the 
average  tenSperature  several  degrees,  and  make  these  frosts  very  rare  or  do  away 
vith  them  entirely. 

On  account  of  its  distance  from  the  railway — 150  miles  in  a  straight  line,  or 
TOa  by  canoe — ^this  region  has  been  generally  considered  a  more  northern  one  than 
it  really  is.  The  highest  latitude  reached  this  year  is  just  about  the  49th  parallel, 
w  that  the  whole  of  the  region  lies  to  the  south  of  the  most  southern  point  of 
Manitoba. 

The  areas  best  adapted  for  settlement  are,  the  Abitibi  basin,  for  an  average 
distance  of  3  miles  on  either  side  of  that  river,  the  basin  of  the  Frederick  House,  for 
a  width  of  2  miles  on  either  side  of  the  river,  the  basin  of  the  Mattagami  river,  for  a 
rather  less  width,  and  the  parts  adjoining  tWe  main  tributaries  of  these  rivers  at 
greater  distances  from  them  than  those  mentioned. 

• 

The  drainage  of  these  areas  is  secured  by  the  numerous  ravines,  which  have  been 
eroded  to  distances  of  2  or  3  miles  from  the  river.  It  is  probable  that  the  clearing 
of  the  land,  alone^  will  add  considerably  to  these  areas. 

The  streams  are  young,  as  shown  by  their  V-shaped  valleys;  and,  as  in  other  parts 
the  removal  of  the  forests  will  lead  to  a  cutting  back  of  these  ravines  to  much  greater 
distances  than  they  have  reached  at  present.  The  areas  farthest  removed  from  the 
rivers,  such  as  the  spruce  land  in  Prosser  and  TuUy  and  in  the  southern  part  of 
Wark  and  Giowan,  parts  of  the  next  four  townships  to  the  north  of  these,  portions 
of  Newmarket  and  McCart,  the  township  of  Edwards,  and  the  township  of  Moody 
will  require  artificial  drainage.  None  of  these  areas  however  are  more  than  4 
to  6  miles  distant  from  streams,  with  valleys  of  considerable  depth,  and  with  anything 
like  the  efPort-s  that  have  been  made  to  drain  many  parts  of  older  Ontario,  even  the 
muskegs  would  be  turned  into  arable  land. 

Building  Materials 

The  timber  available  for  lumber  ccnsists  of  spruce,  poplar  and  balm.  The  spruce 
only  is  suited  for  lumber  for  outside  use.  Poplar  and  balm  could  be  used  where  not 
exposed  to  the  weather.  The  jack-pine  growing  on  the  sand  areas  is  of  a  size  suitable 
for  making  railway  ties.  The  dry  tamarack  standing  in  many  parts  will  also  provide 
suitabla  tie  timber. 

The  only  stone  available,  besides  loose  material  of  this  kind,  which  is  not  plentiful, 
H  the  eruptive  greenstone  forming  the  isolated  hills  in  the  region.  Gravel  for  con- 
crete masonry  and  sand  for  mortar  could  conveniently  be  obtained  in  almost  every 
part  of  thB  region,  from  the  glacial  ridges.  Sand  of  good  quality  i&  to  be  found  n» 
the  fourth  mile  on  the  line  between  Teefy  and  Rickard.  Ballast  for  railways  is  to 
be  found  in  the  same  ridge,  in  the  sand  area  in  Calvert  township,  and  at  the  north 
and  south  ends  of  the  ridge  west  of  the  Frederick  House  river.  Clay  for  brick-making 
IS  plentiful  in  every  part  of  the  region.  That  along  the  Frederick  House  in  the 
township  of  Little  was  found  to  bake  readily. 

Timber 

The  only  red  or  white  pine,  other  than  the  small  area  near  the  outlet  of  Abitibi 
lake,  is  a  small  clump  at  the  falls  on  th«  Frederick  House  and  a  few  scattered  trees 
ou  some  of  the  ridges.     There  is  no  timber  for  export  as  lumber.     The  local  require 
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ments  will  consume  all  the  spruce  or  other  timber  large  enough  for  manufacture  into 
lumber.  But  in  the  large  areas  of  spruce,  the  country  possesses  resources  which  can 
be  marketed  as  pulp,  once  mills  are  established  on  the  rivers.  The  facilities  for 
driving  the  pulpwood  are  fair.  The  difficulty  lies  in  the  driftwood  which  blocks  all 
but  the  largest  tributaries  at  a  short  distance  from  their  outlets  into  the  main  rivers. 
Most  of  this  could  be  cut  out  or  drawn  out;  but  some  of  the  jams  on  the  larger 
streams   woitld  require  the   use  of   dynamite. 


c 


I 


i 


Water  Powers 

The  most  easily  developed  water-power  in  the  region  is  situated  on  the  Frederick 
House  river  in  the  township  of  Mann  about  a  quarter  of  a  mile  from  the  south  town- 
line.  These  cascades  have,  according  to  Dr.  Parks,  a  fall  of  46  feet.  The  rocky 
barrier  which  rises  only  a  few  feet  higher  than  the  level  of  the  water  above  the  falls,  has 
a  width  of  a  little  over  200  feet.  An  excavation  of  this  Iength>  on  the  right  bank  will 
make  available  the  full  height  of  the  falls. 

In  the  fifth  concession  of  the  same  township  on  the  same  river,  two  chutes  5i 
feet  and  2  feet  in  height,  respectively,  and  only  a  few  chains  apart  are  separated 
by  5  chains  of  smooth  water  from  a  rapid  30  chains  in  length,  with  a  fall,  as  given 
by  Parks,  of  14^  feet.  This  provides,  in  ft  distance  of  about  half  a  mile,  a  total  fail 
of  22  feet.  This  drop  might  be  Caken  advantage  of  for  power  purposes,  by  building 
a  dam  about  100  feet  in  length  across  the  river  near  the  foot  of  the  rapid. 

On  the  Abitibi  river  three  water-powers  are  available  within  the  region  explored. 
The  largest  of  these  is  at  Couchiching  falls,  where  the  river  drops  about  30  feet  ia 
two  successive  cascades  over  a  barrier  of  hard  greenstone.  These  cascades  are  followed 
by  about  a  quarter  of  a  mile  of  very  rough  rapid.  The  total  fall  is  given  by  Wilson 
as  46  feet,  and  by  Baker  as  45  feet  (by  aneroid).  In  order  to  take  advantage  of  the 
total  drop,  a  great  deal  of  excavating  would  be  necessary,  and  even  to  utilize  the 
main  drop  for  power  purposes  would  require  an  excavation  between  300  and  400  feet 
in  length,  unless  the  power  house  was  built  over  the  lower  of  the  two  cascades.  A 
central  mass  of  rock  which  divides  the  stream  laterally  would  materially  aid  in  this. 

At  the  Two  Portages  on  the  Abitibi  a  second  water  power  could  be  secured.  Tha 
lower  portage  is  past  a  cascade  with  a  drop  of  about  9  feet;  while  ihe  upper,  100 
yards  distant,  is  past  a  rough  rapid  with  a  fall  of  about  6  feet.  Advantage  could 
be  taken  of  the  lower  fall  for  power  purposes,  by  building  the  power  house  over  either 
of  the  two  main  gaps  or  over  a  small  western  gap ;  but  to  secure  the  total  fall  of  1-5 
ff^t,  a  dam  about  150  feet  in  length  would  have  lo  be  buil£  at  the  lower  fall. 

At  Iroquois  falls  in  the  fourth  concession  of  Teefy  township,  there  is  another 
water  power  which  could  be  easily  developed.  At  this  point  'there  is  a  vertical  drop 
of  15  feet,  while  in  the  first  two*  chains  from  the  brink  there  is  an  additional  drop  of 
about  2  feet.  The  stream  is  divided  above  thfe  falls  into  three  parts  by  two  islands. 
Ihe  western  and  central  streams  take  the  greater  portion  of  the  volume  of  water. 
By  building  a  co£Per-dam  to  shut  o£P  the  water  from  either  of  these  channels,  turbines 
could  readily  be  put  in  place  at  the  brink  of  the  fall  and  power  secured. 

In  view  of  the  fact  that  the  country  contains  so  much  spruce  and  poplar  suited 
for  pulp  making,  these  water  powers  are  of  prime  importance.  Even  with  the  building 
of  the  additional  100  miles  of  the  Temiskaming  and  Northern  Ontario  railway  necea- 
sary  to  tap  the  southern  part  of  this  region,  it  is  a  question  if  this  spruce  could  be 
profitably  shipped  out  as  pulp-wood  in  competition  with  the  spruce  of  the  Blanche 
valley  100  miles  to  the  south;  but  with  the  building  of  mills  at  some  of  these  points 
where  power  can  be  secured,  the  expenses  of  any  long  freight  haul  would  be  eliminated. 

As  the  measuring  instruments  at  our  disposal  for  determining  the  area  of  « 
cross-section  of  these  streams  were  rather  crude,  and  as  surveyors  engaged  in  the 
neighborhood  of  Iroquois  falls  and  the   first  falls  on  tUe  Frederick  House  spoke  of 
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estimating  the  water  power  at  these  points,  it  was  not  thought  advisable  to  make 
sections  and  obtain  approximate  results  as  to  the  energy  capable  of  development. 
llie  volume  of  water  in  the  Abitibi  above  Couchiching  falls  has  been  estimated  by 
W.  J.  Wilson  of  the  Dominion  Geological  Survey,  who  made  a  section  at  this  point,  hs 
306,000  cubic  feet  per  minute.  On  this  basis  the  horse-power  available  at  these  falls 
i«  about  16,000,  without  taking  into  consideration  the  rapids  below  the  main  fall. 
The  power  available  at  Iroquois  falls,  and  at  the  first  falls  on  the  Frederick  House 
rould  be  in  each  case  at  least  half  of  the  above. 

Muskegs  or  Peat  Bogs 

It  is  possible  that,  with  the  advances  which  are  being  made  in  the  manufacture 
of  peat-making  machinery,  these  may  prove  a  valuable  source  of  fuel,  but  it  will 
likely  be  in  the  country  still  farther  north  where  they  are  more  extensive,  that  peat 
manufacture  will  be  carried  on  to  the  greatest  extent.  The  largest  of  these,  in  the 
townships  of  Wark  and  Gowan,  has  an  average  width  of  a  mile  and  a  quarter,  and  a 
length  of  about  twelve  miles.  This  represents  an  area  of  nearly  10,000  acres,  with  an 
arerage  depth  of  peat  of  6  or  6i  feet. 

The  second  largest,  in  the  township  of  Newmarket,  has  an  area  of  about  2,600 
acres,  the  greatest  depth  of  peat  being  11  feet.  The  muskegs  in  the  townships  o\ 
Edwards  and  Moody  are  about  the  same  size  and  have  together  an  area  of  2,500 
acres.  This  makes  a  total  area  of  15,000  acres  or  about  1^  per  cent,  of  the  area  of 
the  region.  Adding  another  li  per  cent,  for  the  areas  of  smaller  muskegs,  the  total 
area  of  muskeg  within  the  region  may  be  put  down  as  three  per  cent,  of  the  whole. 

Below  will  be   found  '  analyses   of  some    samples  of   peat,    made    by    Mr.    A.    G. 
Burrows,  Provincial  Assayer,   Belleville. 
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A  sample  of  marl  from  the  bottom  of  a  small  lake  north  of  the  northern  arm  >f 
the  Montreal  river  on  the  canoe  route  to  Night  Hawk  lake,  analysed  by  Mr. 
Borrows  contained: 

Per  oent. 

Insoluble  residue    11.14 

Lime 36.36 

Magnesia .60 

A  specimen  of  pyrites  from  the  west  bank  of  the  Montreal  river  two  miles  belov 
Fort  Matachewan,  was  found  by  the  writer  to  assay  $1.50  per  ton  in  silver. 

IV.     PETROGRAPHY 


The  greater  part  of  the  region  has  been  mapped  as  Huronian.  In  this  part  b  sio 
eruptivea  are  the  most  commonly  occurring  rocks.  Almost  all  stages  of  alteration 
oi  these  rocks  are  to  be  seen.  Some  are  sufficienty  fresh  to  be  classed  as  gabbros, 
dioritee,  and  diabases;  others  which  have  been  classed  as  schistose  greenstones  and 
green  schists,  though  considerably  metamorphosed,  show  undoubted  igneous  origin, 
«hile  in  others  the  metamorphism  has  been  so  great  that  no  trace  of  the  original 
rock  remains,  and  they  can  only  be  classed  according  to  their  principal  constituent, 
a^  chlorite,  sericite,  or  other  schists. 
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No  rocks  of  sedimentary  origin  were  encountered.  A  rock  outcropping  on  the 
right  bank  of  the  Abitibi  below  the  Two  portages,  which  in  the  field  was  thought  to 
be  a  quartzite,  appears  when  examined  microcscopically  to  be  a  much  altered  ash  rock, 
containing  a  great  deal  of  leucoxene  and  some  feldspars. 

Quartz  porphyries  outcrop  at  the  Sandy  Portages  on  the  Mattagami,  and  at  the 
first  rapid  below  Couchiching  falls  on  the  Abitibi.  The  only  other  acid  rocks  are  a 
syOiiite  near  the  junction  of  the  two  main  creeks  east  of  Patten's  meridian,  and  a 
similar  rock  reported  by  surveyors  about  the  sixteenth  mile  on  that  line. 

In  the  V-shaped  Laurentian  area^  the  apex  of  which  reaches  to  within  a  milo 
and  an  half  of  Iroquois  falls,  the  rocks  are  mostly  gneisses  and  granites  with  a  few 
mica   schists   and   greenstones. 

The  contact  has  been  located  by  Dr.  Parks  on  the  Frederick  House  river  at 
Neelands  rapids,  and  at  the  point  mentioned  on  the  Abitibi  by  Wilson.  At  no  point 
has  a  clearly  defined  line  of  contact  of  the  two  rocks  been  established.  A  dike  ol" 
gianite  1  foot  wide  in  altered  greenstone,  on  the  right  bank  of  the  Abitibi  between 
lots  1  and  2  in  the  fifth  concession  of  Calvert  township,  must  be  very  near  the  line 
of  contact.  To  the  northeast  of  this  point  the  contact  has  been  placed  near  the 
10-foot  dike  of  granite  in  greenstone  which  crosses  lots  10  and  11  in  the  fourth  cx)r- 
C€Ssion  of  Edwards,  with  a  direction  N.  10?  E.  To  the  northwest  of  the  apex  the  I'ne 
of  contact  has  been  plotted,  cutting  off  the  southwest  corner  of  Aurora  and  passing 
south  of  the  granite  outcrops  in  Newmarket  and  in  the  middle  of  lot  2  on  the  nortb 
boundary  of  Mann,  in  a  fairly  straight  line  to  Neelands  rapids  on  the  Frederick 
House.  To  the  west  of  this  river  no  outcrops  were  seen ;  and  as  a  consequence,  it 
it  could  not  be  determined  whether  or  not  the  line  of  contact  continues  to  the  west- 
ward as  plotted  on  previous  maps.  Another  V-shaped  projection  may  be  represente^l 
by  the  syenite  mentioned  above. 


Qabbros 

From  the  microscopic  study  of  a  number  of  thin  sections,  these  seem  to  be  the 
n'ost  commonly  occurring  basic  eruptives.  A  specimen  from  the  right  bank  of  the 
Abitibi  half  a  mile  below  the  outlet  of  Abitibi  lake,  consists  principally  of  augico, 
hornblende,  plagioclase  and  orthoclase.  From  the  angle  of  extinction,  the  plagioclaie 
feldspar  is  seemingly  andesinc  in  part  at  least.  Quartz  crystals  are  present  in  small 
amount.  Biotite  occurs  as  a  secondary  constituent;  while  crystals  of  apatite  and 
magnetite  are  present  as  accessory  constituents.  The  micro-structure  is  distinctly 
idiomorphic. 

The  gabbro  from  near  the  mouth  of  the  large  creek  which  joins  the  Frederick 
House  li  miles  above  the  point  where  it  crosses  the  district  line,  was  found  to  consist 
of  augite,  plagioclase  feldspar,  and  secondary  chlorite. 

A  greatly  weathered  specimen  from  lot  5  in  the  third  concession  of  TuUy  consists 
largely  of  decomposition  products,  chlorite,  serpentine,  kaolin  and  calcite  being  all 
present.  Remains  of  the  augite  crystals  are  however  plainly  to  be  seen,  and  small 
but  well-formed  crystals  of  plagioclase  with  an  angle  of  extinction  corresponding  m 
hytownite.      Pyrite  is  present   as  an  accessory  constituent. 

Diabases 

The  best  preserved  specimen  is  from  near  the  middle  of  the  42nd  mile  on  Gal- 
braith's  base  line.  It  is  idiomorphic  in  structure  and  consists  of  augite  slightly 
T^eathered  to  hornblende,  plagioclase  with  an  angle  of  extinction  of  about  20^,  and 
biotite  in  small  amount.  Considerable  magnetite  is  also  present  in  this  rock.  Specimens 
fiom  the  Two  Portages  and  elsewhere  were  found  to  be  much  altered  by  weathering. 
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Peridotites  and  Picrites 

The  serpentine  rock  which  outcrops  on  lot  9  in  the  third  concession  of  Mann,  and 
on  the  Frederick  House  river  at  the  Three  Portages,  is  most  interesting  in  thin 
section.  Besides  the  serpentine  which  is  the  chief  constituent,  considerable  magnetite, 
ijid  some  orthoclase  are  also  present.  Under  crossed  nicols  the  shape  of  olivine 
crystals  with  characteristic  net  structure  due  to  weathering  can  be  distinctly  seen, 
but  the  olivine  has  been  almost  enirely  weathered  to  serpentine.  This  points  to  the 
lock  being  an   altered   peridotite. 

A  schistose  greenstone  from  lot  8  in  the  third  concession  of  Prosser  consists  largely 
of  serpentine  aggregates,  and  chlorite,  with  pyrite  in  subordinate  amount.  Remains 
uf  crvtsals  of  olivine  and  augite  imply  that  this  rock  is  a  greatly  weathered  picrite. 

Diorites 

A  greenstone  from  tine  west  side  of  lot  2  in  the  second  concession  of  Mann  was 
ioond  to  consist  of  hornblende,  biotite,  plagioclase,  quartz  and  magnetite.  Horu- 
Hende,  which  is  the  chief  constituent,  is  present  in  large  crystals,  and  also  in  small 
needle-shaped  crystals   within   the  quartz.     The   rock  is    best   described   as    a  quartz 

diorite. 

Diorite  porphyrites,  which  have  been  described  by  Dr.  Parks,  outcrop  along  the 
Frederick  House  river,  near  the  north  and  south!  town-lines  of  Mann.  These  rocks 
contain  large  crystalline  aggregates  of  plagioclase  feldspar  in  a  diorite  ground-mass. 

A  greenstone  outcropping  2\  miles  east  of  14  m.  90  c.  on  Patten's  meridian  may 
b<c;  be  described  as  an  altered  diorite.  Chlorite  and  serpentine  are  both  present  in 
L-otsiderable  quantity,  the  first  distinguishable  by  its  dull  polarization  colors  and 
pn'-allel  extinction.  A  mineral  with  high  double  refraction  appears  to  be  epidote, 
ti'imed  from  decaying  feldspars.  A  completely  weathered  white  mineral  gives  the 
rtrk  r.  poikilitic  structure. 

Schists 

The  schists,  which  include  hornblende,  chlorite,  sericite  and  quartzose  schists,  are 
i'>und  in  the  southern  part  of  the  district. 

Most  of  the  green  schists  consist  principally  of  hornblende  and  chlorite  and 
contain  pyrite,  magnetite,  or  even  hematite  as  accessory  constituents.  The  best 
example  of  chlorite  schist  is  from  the  shore  of  Abitibi  lake,  about  one  mile  east  cf 
fhe  end  of  Galbraith's  base  line.  The  only  sericite  schist  examined  outcrops  on  a 
^n:al]  island  near    by. 

A  light-colored  a  ck  which  outcrops  in  association  with  green  schist  below  the  Two 
Porfa^e^,  though  resembling  a  quartzite,  appear  under  the  micrc scope,  as  a  much 
Bltcrc'l  ash  rcnrk.  It  consists  largely  of  leucoxene  with  small  quantities  of  feldspars, 
(Vorite  and  poss»Lly  quartz. 

Schists  containing  considerable  quartz  outcrops  in  the  southern  parts  of  Little 
ind  Pros-ser.     These  are  greatly  stained  by  limonite. 

The  garnetiferous  biotite  schist  at  Neelands  rapids  was  the  only  sample  examined 
from  the  Laurentian  portion  of  the  region. 

Porphyries 

Two  quartz  porphyries  were  noted,  one  outcropping  as  a  dike  at  the  first  rapids 
Uloqr  Couchiching  falls  on  the  Abitibi,  and  the  other  at  the  upper  rapids  at  the 
Sandy  portages  on  the  Mattagami.  The  first  contains  phenocrysts  of  quartz  in  a 
badly  weathered  fl^round-mass.  The  second  is  porphyritic  in  structure  when  examined 
it:  thin  i^ftion,  with  <in  unusually  Is^rge  proportion  of  the  constituents  crystallized 
cut  from  a  devitrified  ground-mass.     Crystals  of  quartz  and  orthoclase  are  distinctly 
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seen  under  the  microscope,  and  others  which  appear  to  be  of  plagioclase  with  an 
tangle  of  extinction  of  about  15^.  The  fine-grained  nature  of  this  rock  causes  it  to 
resemble  a  quartzite  in  the  field. 


Granites  and  Gneisses 

These  rocks  of  the  Laurentian  portion  of  thld  region  are  the  only  ones  of  an  acid 
nature  besides  the  few  quartz  porphyries  and  syenites  which  occur  as  dikes  in  th^ 
Huronian.  The  gneisses,  which  are  indistinctly  banded  and  similar  in  composition  to 
the  granites,  might  be  described  as  gneissoid  phases  of  these  rocks.  The  granites 
include  hornblende  and  biotite  varieties.  The  scarcity  of  outcrops^  ezceptins  along 
a  short  portion  of  the  Abitibi,  made  it  difficult  to  secure  fresh  specimens. 

One  of  the  best  preserved  specimens  from  the  bank  of  the  Abitibi  near  the  post 
foi  lots  2  and  3,  concessions  V  and  VI  of  Calvert,  is  composed  of  orthoclase,  quartz, 
hornblende,  and  plagioclase/ and  is  distinctly  porphyritic  in  structure.  The  hornblende, 
which  is  composed  in  part  of  twinned  crystals,  can  be  seen  changing  to  bictite.  Sec- 
ondary kaolin  has  also  been  formed  from  the  decay  of  the  orthoclase^  and  apatite 
crystals  are  present  as  an  accessory  constituent. 

In  closing,  I  wish  to  thank  Dr.  Coleman  and  Dr.  Walker  of  the  University  >^ 
Toronto,  for  assistance  in  the  study  of  the  rocks  described. 


AGRICULTURAL  RESOURCES  OF  ABITIBl 

BY  ARCHIBALD  HENDERSON 

In  May,  1904,  Mr.  T.  W.  Gibson,  Director  of  the  Bureau  of  Mines,  instructed  the 
writer  to  accompany,  in  the  ^^acity  of  agriculturist,  Mr.  J.  Q.  McMillan,  B.A.  So., 
in  an  exploratory  survey  of  that  part  of  the  northern  clay  belt  lying  between  lake 
Abitibi  and  the  Mattagami  river. 

We  set  out  in  two  canoes  on  the  west  branch  of  the  Spanish  river  at  Matagama 
siding,  on  the  Canadian  Pacific  railway,  in  the  early  morning  of  June  1,  and  seven 
days  later  the  scene  of  our  explorations  was  reached.  Work  began  on  June  9  in  the 
country  between  Murphy  township  and  the  Mattagami  river.  The  last  camp  from 
which  overland  trips  were  made  was  on  the  Frederick  House  river  about  four  miles 
below  milepost  157  on  Niven's  line.  The  homeward  paddle  started  from  liere  on 
September  24,  the  Temiskaming  and  Northen  Ontario  railway  being  reached  at  the 
point  where  it  intersects  the  Montreal  river  on  Monday  morning,  October  2.  Thus 
four  months  were  spent  in  the  north  country. 

THE   TERRITORY   EXPLORED 

The  district  with  which  this  report  is  concerned  is  roughly  one  thousand  squaro 
tiiles  in  extent,  i.  e.,  about  twenty-eight  townships.  It  includes  the  townships  of 
Wark,  Gowan,  Pressor,  TuUy,  Little,  Mann,  McCart,  Newmarket,  Calvert,  Aurora, 
Teefy,  Edwards,  Rickard,  Wesley,  Knox  and  Moody;  the  unsurveyed  area  between  the 
eastern  boundaries  of  Knox  and  Moody  and  lake  Abitibi,  which  is  approximately 
equivalent  to  two  townships;  the  unsurveyed  area  between  Murphy  and  the  Matta- 
gami river,  roughly  one  township  and  a  half;  an  unsurveyed  area  northwest  «^f 
Prcsser,  one-half  a  township;  six  townships  north  of  Pressor  and  Tully;  and  two 
townships  north  of  Mann. 

This  country  was  explored  by  overland  trips,  two  or  three  miles  apart.  Notes 
irere  made  at  the  end  of  each  mile,  recording  in  chains  the  length  of  eachl  of  the 
various  types  of  surface  as  I  shall  describe  them.  Here  and  there  samples  of  soil 
for  future  chemical  and  physical' analysis  were  taken.  I  am  enabled  thus  to  preseut 
■  report  on  the  whole  district  and  on  each  township,  stating  in  both  cases  an  estimate 
of  the  proportional  area  of  each  of  the  various  types  of  country. 

The  report  of  the  work  accomplished  is  presented  under  the  following  headings: 

I.  Soil   and  Timber. 

(a)  General  Description. 

(b)  Description  of  Townships. 

II.  Climate. 

III.  Flora. 

IV.  Fauna. 

T.  Ccmdusions. 

VI.  Appendix. 

(1)  Results  of  Chemical  Analysis  of  soil  samples  by  Prof.  Harcourt. 
(3)  Results  of  Physical  Analysis  of  soil  samples  by  Prof.  Reynolds. 
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I.      SOIL  AND    TIMBER 

(a)  General  Description 

For  the  sake  of  avoiding  repetition,  and  also  for  the  benefit  of  those  who 
wish  only  a  general  idea  of  the  soil  and  timber  of  this  region,  I  shall  describe  the  types 
cf  area  of  which  it  is  composed,  and  refer  to  their  relative  proportions.  Afterwards. 
I  shall  describe  individually  the  townships  explored,  giving  the  percentage  of  the 
various  types  present  in  each^  and  other  details. 

The  types  of  country  are  as  follows :   (1)  Black  Spruce  Forest ;  (2)  River  Bank 
^)  Poplar  Knoll ;  (4)  Muskeg ;  (5)  Jack-Pine  Plain ;  (6)  Rock. 


(1)  BLACK  SPRUCE  FOREST 

Over  half — about  59  per  cent.— of  thlat  part  of  the  Clay  Belt  explored  is  covered 
by  a  Black  Spruce  forest.  The  subsoil  is  mostly  wet  clay  and  clay  loam  overlying 
which  are  from  one  to  four  feet  of  rich  black  mould,  which,  when  mixed  with  the  clay 
by  cultivation,  will  make  a  good  soil  for  farming  purposes.  Above  this  again,  are  from 
six  to  twelve  inches  of  moss,  mostly  a  species  of  sphagnum.  Many  areas  are  drier  in 
nature,  waterpools  being  infrequent,  and  the  surface  net  so  flat  as  is  usually  the  case. 
The  soil  in  these  is  often  of  a  lighter  nature,  being  a  sand  loam  in  some  cases.  It  is 
covered  by  only  a  few  inches  of  decaying  organic  matter,  on  which  many  bryineous 
mosses  thrive. 

As  the  name  of  this  type  of  area  indicates,  the  predominant  forest  tree  is  the 
black  spruce  {Picca  nigra,)  This  tree  varies  very  much  in  size,  attaining  a  diameter 
in  some  areas  of  fifteen  inches,  but  averaging  from  eight  to  ten,  and  having  cleaD 
boles  from  forty  to  seventy-five  feet  in  beight.  Its  growth  is  a  slow  one,  the  eight - 
inch  tree  often  being   about  one  hundred  years   old. 

The  next  most  prcminent  tree  is  the  tamarack  {Larix  Americana).  This  tree  is 
thinly  scattered  throughout  the  spruce  woods,  but  in  some  of  the  very  wet  localities 
it  becomes  the  predominant  timber  constituting  the  so-called  tamarack  swamps. 
Unfortunately,  the  tamaracks  of  tUis  region  are  now  all  dead,  having  been  killed 
within  the  last  few  years  by  the  larch  saw-fly.  In  the  tamarack  swamps  there  is  u 
dense  undergrowth  of  hoary  alder  (Alnus  incana),  which  makes  ' 'travelling"  in  these 
localities  exceedingly  difficult.  Many  of  the  tamarack,  ten  to  fifteen  inches  in  diameter, 
are  as  yet  perfectly  sound  and  would  make  good  railway  ti^,  for  which  purpose  6u-:h 
timber  has  been  utilized  in  the  Temiskaming  country. 

The  balsam    (Abies    halsamea)  is    also   found   almost    everywhere  throughout    tbj 
ffpruce  forest.     The  trees,  however,  are  usually  small,    both  in  diameter  and    height 
and  are  of  little  commercial   value.     Moreover,   the  wood  is  very  soft,   and    they  a'r 
therefore  readily  broken  down  by  winds,  and  are  thus,  more  than  any  other  kind  of 
tree,  responsible  for  the  great  number  of  fallen  trees  characteristic  of  the  region. 

White  birch  {Betula  papyrifera),  not  often  over  twelve  inches  in  diameter,  s 
sometimes  found  in  the  drier  parts  of  the  spruce  forest.  As  has  been  said,  the  soil 
m  such  localities  is  often  of  a  lighter  nature  than  elsewhere.  White  spruce  (Pic^^ 
olha)y  too,  often  grows  in  thbse  areas. 

(2)  RIVER  BANK 

In  the  region  covered  by  this  report  there  are  three  large  rivers,  the  Mattaganii 
the  Frederick  House,  and  the  Abitibi.  Besides  these  rivers  there  are  numerous 
tributary  streams,   and   along  either  side  of  all,  there   is  a  strip   of  country    varying 
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in  widtb  from  •  few  cliaiiu  to  two  milea,  whicb  difiera  very  much)  from  tha  apmce 
foratt.  It  has  been  called  th«  River  Bank  ^pe.  A  similar  area  around  small  inland 
lakes  in  also  included  in  this  type. 

The  soil  is,  as  a  rule,  a  clay  loam  or  a  loam  with  a  good  amount  of  bumns,  and,  aa 
the  luinriant  natural  vegetation  shows,  as  well  sb  the  chemical  and  physical  analyse*, 
M  sdmirably   adapted  to  the  purpoeea  of  the  agriculturist. 


Typical  r 


M<mtli  of  Black  r 


Tha  most  apparent  difference,  however,  between  the  black  spruce  forest  and  the 
Hrer  bank  types,  is  in  the  -forest  growth.  The  predominant  tree  in  the  latter  is  thd 
aspen  poplar  {Foptiliis  tremuloides),  whicld  sometimes  attains  a  diameter  of  thirt; 
inches,  averaging  about  fifteen.  Many  of  the  very  large  trees  are  rotteu  in  the  center, 
having  attained  their  maiimum  siEe  and  b^gun  to  decay.  The  aspen  has  been  very 
oaeful  to  the  settlers  of  Manitoba  and  the  Ncrth-west  Territories  for  building  purposes, 
and  i»  still  much  ased  there  as  firewood.  The  aspen  of  the  Clay  Belt,  however,  is  a 
very  much  larger  tree  than  that  of  the  West. 

The  next  most  common  tree  is  the  balsam,  which  averages  about  eight  inches  in 
diameter.      As  stated  above  it  is  of  tittle  value. 

The  white  spruce,  the  most  valuable  timber  tree  of  the  Clay  Belt,  grows  along 
the  river  banks.  It  frequently  attains  a  size  of  twenty-eight  inches  in  diameter, 
averaging  about  sixteen.  One  tree,  which  grew  on  the  bank  of  a  creek  in  TuUy 
township,  and  which  was  cut  down  by  the  surveyor,  measured  thirty-two  inches  across 
the  stamp.  This  tree  had  only  one  hundred  and  twont-eisht  auuiial  rings,  thus 
^dicatill£  a  rapid  growth  when  compared  with  that  of  the  ordinary  tree  of  the  black 
•pmce  forest.  The  white  spruce  is  also  sometimee  found  inland  growing  with  black 
eprnce,   white    birch,   and   aspen. 
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A  growth  of  white  cedar  (Thuja  oeeidenttdii),  is  usualtf  present  along  the  margins 
bf  the  rivers.  Thia,  for  the  most  part,  is  commercially  valuelees ;  but  aroand  the 
shores  of  small  inland  lakes  there  is  sometimes  a  growth  of  short  thick  cedar,  man; 
ti'OM  even  twenty  inches  in  diameter  and  not  more  than  twenty-iive  feet  high. 


Wherever  the  river  bank  is  sandy  or  rocky  the  white  birch  grows;  but  it  does 
nol  often  attain  a  great  size,  averaging  ten  to  twelve  inches  in  diameter.  A  few 
jack  pine  (Finns  Banksiajia)  are  occasionally  SESOciatcd  with  the  white  birch  and  ether 
trees  in  such  localities. 


Young  poplar  knoll.     Knox  Township. 


Growing  with  the  aspen  almost  everywhere,  but  much  lees  abundant,  is  its  clo^e 
relative,  the  balsam  poplar  or  balm  of  Gilead  (Popiilui  halaamifeTa).  This  tre«  in 
of  small  plants.  These  have  aided  greatly  in  enriching  the  soil,  and  in  this  way  are 
of  more  value  than  commonly  thought. 


Besides  the  forest  trees  there 
uf  small  plants.    These  have  aided  greatly 
of  more  value  than   commonly   thought. 


the  I 


'  bank  soil,  a  very  luxuriant  girowth 
'iching  the  sail,  and  in  this  way    ara 
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'er  bank   country  in 
is,  sometimee  having 


Findlr,  it  should  bo  mentioned  that  the  surface  of  the  i 
ntnj  [ooiities,  is  rendered  very  uneven  by  numerous  short  ravi 
Eteep  banks. 

(3)    POPLAR  KNOLL 

Here  and  there  throughout  the  spruce  foreet  is  a  slightly  elevated  area  reeetnbling 
the  rirra'  bank  type,  both  in  soil  and  vegetation.  Like  the  latter  theae  areas  are 
'cU  drained,  and  in  this  respect  differ  from  the  black  sprnco  forest. 

Calculated  togotfaer  the  river  bank  and  poplar  knoll  types  occupy  about  twentf- 
tn  per  cent,   of  the  whole  region. 

(4)    MUSKEO 

The  muskegs  of  this  region  vary  in  sIko  from  a  feir  acres  to  several  sqnare  milea. 
In  the  exreme  condition  they  are  treeless  tracts  of  deep  sphagnum  moss,  with  ofb^n 
a  marshy  pond  in  the  centre.  Around  such  an  open  muskeg  the  vegetation  shades 
oS  gradually  into  the  spruce  forest,  the  moss  decreasing  tn  depth  as  the  spruce 
tnes  increase  in  site.  Thus  there  are  Urge  areas  around  the  open  muskegs  with  a 
>PiT«e  growth  of  stunted  black  spruce  and  tamarack,  two  to  four  inches  in  thickneis 
■ad  twelve  to  twenty  feet  in  height  These  muskeg  trees,  although  so  small,  are  the 
(IdMt  trees  in  the  country,  one  spruce  only  three  and  a  half  inches  in  diameter  being 
>«e  hondred  and  ninety  years  old. 

Ti»  sphagnum  swamps  are  usually  a  considerable  distance  inland,  and  from  the 
(act  that  small  creeks  were  often   observed   to  have  their  crigins  here,   it  would  seem 
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that  many  of  them  can  be  drained,  cleared,  and  the  underlying  soil  used  for  faroijcig 
purpoBes,  as  has  proved  true  of  similar  areas  in  soathern  Ontario. 


The  peat  of  the  muskegs  is  Bometimes  over  eleven  feet  thick,  usually  resting  on 
•  clay  bottom.  They  occupy  about  tbirtew  per  c^it.  of  the  whole  region  traversed, 
iind  in  a  country  lacking  coal  will  doubtless  afford  a  valuable  supply  of  fuel  in  th: 
days  to  come. 

(5)  JACK-PINE  PLAIN 

As  its  aamo  EJgnifiea  the  jack-pine  plain  is  a  [eiel  area  covered  with  a  growth 
of  jack-pine  <Finui  Bankriana).  These  trees  are  sometimes  sixteen  inches  in  diameter, 
but  average  about  twelve.  Their  timber  contains  much  resin  and  makes  g;aoa 
ties.  Besides  jack-pine  a  typical  detert  vej^etation  is  present, — heaths,  reindeer 
n.oss,  bracken  fern,  tycopoda,  sweet  gale,  etc.  The  Eoil  is  sometimes  a  very  fine  white 
■and,  though  often  coarser  and  suitable  for  building  purposes.  As  the  chemical 
analysis  shows  it  is  of  no  value  agriculturally. 

This  type  of  area  occupies  about  three  per  cent,  of  the  whole  region  traversed, 
most  often  found  on  the  divides  between  adjacent  river  aystoms. 


(61    ROCK 

Occasionally  small  outcrops  of  rock,  mostly  of  Huronian  age,  occur.  Usually  the 
outcrops  are  sparsely  wooded  with  small  black  spruce.  Often  around  an  outcrop  Ib 
a  sandy  or  bouldery  area  on  which  there  ia  a  growth  of  white  birch,  white  spruce, 
jack-pine,  and  sometimes  a  few  small  poplars.  Kock  forms  less  than  one  per  cent,  of 
the  district. 
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SUMMARY 

Th«  region  traverwd,  approximately  one  thousand  square  miles  in  area,  is  made 
Dp  u  follows:  — 

Pw  e«tit. 

Black    spruce  forest  59 

River   bank    and  poplar   knoll   24.5 

Huskeg   13 

Jack-pine  plain    3 

Rock  5 

Total  100 


Jack  pint^  plain,  Mattagami.     Porcupine  portages, 

ThsBS  fignrea  have  been  calculated  from  those  which  are  given  in 
of  the  tovrnships.  The  methcd  of  estimating  the  percentages  of  the 
area  in  each  township  is  explained  in  the  description  of  the  lirst  oni 


the  desoriptio: 
arioHs   types  o 


(b)    Description  of  Townships 
MURPHY  TOWNSHIP  TO  MATTAOAMl  RIVER 

Four  overland  trips  were  made  through  this  unsurveyed  region,  as  follow*; 

(1)  Up  the  western  boundary  of  Murphy  on  Speight's  meridian  from  M.  VII,  50 
chains  to  M.  XII.  This  line  was  reached  by  ascending  a  creek  which  empties  into  the 
Uittagami   near  the  northwest  corner  of  Tisdale  township. 

*2}  West  from  the  northwest  comer  of  Murphy  to  the  Mattagami,  eight  miles 
tnd  fifty  chains  (8  ro.  60  c.) 


s. 


h)  4 


li 


H 
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(3)  West  from  the  (western  boundary  of  Murphy  township,  three  miles  south  of 
the  second  trip,  to  the  Mattagami  river,  seven  miles  and  seventy  chains  (7  m.  70  c.) 

(4)  South,  thirty  degrees  east,  from  a  point  on  the  Mattagami  where  it  was 
reached  on  the  third  trip  to  another  point  on  this  river  in  that  part  of  its  course 
which  forms  the  southern  boundary  of  this  area,  five  miles  and  forty  chains  (5  m. 
40  c.) 

These  four  trips  total  26  m.  30  c,  and  According  to  my  chainage  notes,  this  distance 
is  apportioned  among  the  various  types  previously  described  as  the  following  tabl& 
of  distances  and  corresponding  percentages  shows.  The  last  column  gives  in  inches 
the  average  diameter  of  the  trees. 


Type. 


Black  spruce  forest 

River  bank  and  poplar  knoll 
Muskeg 

Total 


Mileage. 

Per  cent.      | 

1 

Trees. 

18  m.    5  c. 

3  m.  55c. 

4  m.  50  c. 

08 
H 
18 

1 
! 

7 
10-12 

20  m.  30  c. 

100 

These  percentages  approximately  represent  the  proportions  of  the  various  typea 
of  country  present  in  the  region  under  consideration.  Thus  it  may  be  said  that 
sixty-eight  per  cent,  of  the  region  is  black  spruce  forest;  fourteen  per  cent,  is  river 
bank  and  poplar  knoll;  and  eighteen  per  cent  is  muskeg.  (In  the  descriptions  of  the 
remaining  townships  the  percentages  will  be  given  without  reference  to  the  distances 
from  which  the  percentages  were  calculated.  It  is  sufficient  to  state  that  this  distance 
averaged  twenty  miles  and  fifty-eight  chains  per  township). 

Included  in  the  sixty-eight  per  cent,  of  black  spruce  forest  is  a  considerable 
amount  of  tamarack  swamp.  If  calculated  alone  it  would  form  about  four  per  cent. 
of  the  area.     This  is  more  than  is  usually  present. 

The  strip  of  river  bank  country  along  the  western  boundary  of  this  area  is  about 
thirty  chains  wide,  and  has  a  descent  to  the  river  of  sixty  feet  in  ten  chains.      It; 
is  well  wooded  with  the  usual  river  bank  trees — ^poplar,  spruce,  balm  of  Gilead,  birch^ 
balsam  and  some  fair  cedar.    The  banks  of  the  Mattagami  along  the  part  of  its  course 
which  forms  the  southern  boundary  of  this  region  are  very  similar. 

WARK  TOWNSHIP 


Type. 

Per  cent. 

Tree«. 

Black  spruce  forest  . 
Poplar  knoll 

56 
14 
SO 

6-7 

10 

Muskeg 

On  the  southern  boundary  of  Wark  in  the  first  mile  from  the  western  end,  there 
is  a  deposit  of  gravel.  This,  in  an  almost  uniformly  clay  country  will  be  valuable. 
4  small  outcrdp  of  rock  also  occurs  on  this  boundary. 

QOWAN  TOWNSHIP 


Type. 


Black  spruce  forest 

Poplar  knoll 

Muskeg 


Per  cent. 


53 
18 
29 


Trees, 


5 
10 
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One  of  the  largest  muskegs  seen  during  the  summer  occurs  in  this  township.  It 
eztends  from  the  northern  boundary  at  a  point  two  miles  from  its  eastern  extremity 
for  three  miles  in  a  southerly  direction,  and  at  least  two  miles  from  east  to  west. 
Indeed,  it  is  probably  a  continuation  of  the  muskeg  that  was  crossed  in  Wark  at  this 

Iktitude. 

The  Porcupine  river  touches  upon  the  southern  boundary  of  Go  wan,  and  a  western 
branch  of  this  river  drains  a  portion  of  the  township.  The  banks  of  these  streams 
are  ten  to  twenty-five  feet  high,  and  are  of  the  usual  type,  being  well  wooded  with 
poplar,  some  twenty  inches  in  diameter,  averaging,  however,  thirteen;  white  spruce, 
many  sixteen  to  twenty-two  inches;  balsam,  black  spruce  and  balsam  poplar.  This 
river  flows  through  Hoyle,  the  township  south  of  Gowan,  and  throughout  its  whole 
course  its  banks  are  of  this  nature. 

Wark  and  Gowan  are  very  flat  townships,  and  are  poorly  drained.  This  fact  is 
indicated  in  the  table  by  the  large  per  cent,  of  muskeg,  and  the  small  amount  of 
poplar  knoll. 

PROSSER  TOWNSHIP 


Type.  Percent.  Trees. 


Black  spruce  forest 74  7 

(bruU  excepted). 

Poplarknoll 9  12 

Muskeg 16  

Rock. 1 


A  brul^  wooded  with  small  spruce,  tamarack,  willow,  balsam  and  birch  about 
thirty  years  old,  extends  along  the  northern  boundary  of  Prosser  township.  It  begins 
1  m.  33  c.  from  the  eastern  boundary  and  reaches  a  point  1  m.  65  o.  from  the  western. 
It  also  stretches  south  50  c.  into  Prosser,  and  about  2  m.  into  th>)  township  north  of 
Prosser.  Flowing  in  a  northwesterly  direction  through  this  brule  is  a  stream  twenty- 
five  feet  wide,  which  crosses  the  northern  boundary  2  m.  12  c.  from  its  eastern  end. 
Ihis  creek  courses  in  a  beautiful  valley  thirty  feet  deep  and  eight  o^ten  chains 
wide,  with  excellent  clay  loam  soil. 

Casual  mention  was  made  in  the  general  description  of  the  many  fallen  trees  in 
the  Clay  Belt.  An  area  extending  two  miles  south  from  the*  nornheru  boundary  at 
a  point  two  miles  from  its  western  end  illustrates  very  weU  the  extreme  of  thds  con- 
dition. In  this  area  there  are  very  few  standing  treas.  In  ono  locality  there  ia  a 
stretch  of  twenty  chains  without  any.  Spruce,  poplar  and  tamarack  lay  piled  over 
one  another,  so  that  for  chains  at  a  time  one  can  walk  over  tree  trunks  without 
louching  the  ground  at  all.  This  was  the  most  marked  'Windfall  area"  seen  in  the 
whole  region  traversed.     The  soil  was  clay  loam  with  boulders  in  places. 

At  a  point  within  the  township  about  5  m.  south  and  B\  m.  west  of  its  northern 
&nd  eastern  boundaries,  respectively,  there  is  a  hill  of  rock  about  one  hnindred  and 
twenty  feet  high.  From  the  top  of  this  hill  a  vast  extent  of  conical  tree-tops  (black 
spruce)  of  a  dark  green  color  is  seen.  Many  brown  stretches  of  dead  tamarack  occur, 
especially  numerous  to  the  westward.  The  lighter  green  of  the  poplar  knolls,  which 
appear  here  and  there  as  islands  in  a  sea  of  black  spruce,  adds  to  the  beauty  of  the 
scene.  The  poplar  knolls  form,  apparently  about  one-tenth  of  the  whole  field  of 
vision.  The  whole  surrounding  country  is  very  flat,  and  .the  horizon  consequently 
an  almost  unbroken  straight  line.  Here  and  there  in  the  far-distant  south  and  west, 
however,  it  is  interrupted  by  an  elevation  apparently  similar  to  the  one  ascended. 
To  the  north  the  surface  rises  gradually,  the  horizon  appearing  not  more  than  three 
miles  away. 
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TULLY  TOWNSHIP 

Type. 

Per  cent. 

71 
10 
19 

1 

Trees. 

Black  spruce  forest 

Poplar  knoll 

Muskeg 

6 
11 

Flowing  in  a  northerly  and  westerly  direction  are  some  small  creeks,  the  largest 
thirty  feet  wide,  the  banks  of  which  are  low  and  wooded  mostly  with  spruce.  la 
many  places  a  luxuriant  growth  of  beaver  hay,  a  chain  or  two  wide,  borders  the 
streams.     The  soil  in  these  localities  is  a  very  rich  clay  loam. 

This  townshdp  resembles  the  preceding  ones  in  its  general  flat  nature. 


TOWNSHIP  NORTH  OF  PROSSER 


Type. 


Per  cent. 


Black  spruce  forest 
Muskeg 


85 
15 


Trees. 


rbnile  excepted.) 


The  brule  which  in  the  description  of  Prosser  was  said  to  occur  on  its  northern 
boundary,  extends  about  two  miles  north  into  this  township,  and  then  sends  an  arm 
one-half  mile  wide  in  a  north-westerly  direction  across  the  western  boundary.     It    is 
thus  of  considerable  size,  occupying  about  one-fifth  or  one-sixth  of  the  whole  township. 

A  creek,  thirty-five  feet  wide,  flows  northwest  across  the  eastern  boundary  3  m. 
4^5  c.  from  its  southern  extremity.  Its  banks,  of  clay  loam,  are  fifteen  feet  high,  anil 
wooded  with  fair-sized  black  and  white  spruce.  A  creek  of  about  the  same  siae, 
(lowing  north,  was  crossed  on  the  north  boundary  1  m.  22  c.  from  its  western 
tremity.     At  this  point  it  has  low  swampy  banks,  bordered  with  alder. 


TOWNSHIP  NORTH  OF  TULLY 


Type. 


Black  spnice  forest 

Poplar  knoll 

Muskeg 


,       Per  cent. 

Trees. 

70 
14 

8 

13 

16 

The  surface  of  this  township  is  inclined  to  be  rolling.  In  the  northern  part  are 
spveral  small  lakes,  with  banks  twenty  or  thirty  feet  high,  well  timbered  with  poplar 
averaging  sixteen  inches  in  diameter ;  white  spruce,  fifteen  inches ;  birch,  ten  inches ; 
and  some  black  spruce.  Some  areas,  especially  in  this  part  of  the  township,  are 
admirably  adapted  to  suit  the  needs  of  the  farmer. 


REGION  NORTHWEST  OF  PROSSER 


Type. 


Per  cent. 


Trees. 


Black  spruce  forcHt 
Muskeg 


93 
7 


This   unsurveyed   area    was  traversed    as   follows:    (1)    West    from   the   north woat 

corner  of  Prosser,  3  m.;  north,  1  m. ;  east,  3  m.      (2)  West  from  the  west  boundary 

'  the  township  north  of  Prosser,  3  m.;  north  of  the  termination  of  the  first  trip,  3  m.  ; 
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r.orth,   2  m. ;   east,  3  m.     Thus  this  region  lies  west  of  the  western  boundary  of  the 
township  north  of  Prosser,  and  is  three  miles  wide. 

As  the  table  shows,  this  area  is  very  largely  a  spruce  forest,  but  among  the 
black  spruce  there  are  a  good  many  dead  tamarack.  In  fact,  in  the  southern  part 
there  are  some  stretches  of  tamarack  swamp.  Doubtless  the  surface  is  better  drained 
tarther  west   nearer  the  Mattagami   river. 

SECOND  TOWNSHIP  NORTH  OF  PROSSER 


Type. 


Per  cent. 

Trees. 

78 

5 

15 

2 

(bnil 

7 
H  excepted) 

Black  spruce  forest 

Poplar  knoll  

Muskeg 

Rock 

Occupying  a  very  large  proportion  of  the  western  half  of  this  township,  is  an 
area  of  brule  about  thirty  years  old.  At  the  present  time  this  area  is  a  small  spruce 
and  tamarack  thicket,  growing  on  a  clay  subsoil,  which  is  overlaid  by  one  to  three 
feet  of  black  mould.  This  brule  crosses  thjo  western  boundary,  beginnnig  20  c.  from 
its  southern  end,  and  continuing  north  for  1  m.  70  c.  It  also  extends  across  the 
■onthern  boundary  beginning  1  m.  20  c.  from  its  western  end  and  continuing  east 
tor  40  c. 

There  is  a  gradually  rising  granite  hill,  eighty  feet  high,  at  a  point  within  the 
township  3  m.  40  c.  north  and  2  m.  west.  The  sides  cf  this  outcrop  which  extends 
about  30  c.  from  north  to  south,  are  wooded  with  black  and  white  spruce,  averaging 
Bfteen  inches  in  diameter;  white  birch,  fourteen  inches;  and  cedar,  twelve  inches. 
Particularly  interesting  as  far  as  this  report  on  the  timber  is  concerned  is  the  fact  that 
on  this  hill  are  seven  white  pine  {Pinus  strohus),  the  largest  twenty-two  inches  in  dia- 
tneter.  This  is  one  of  the  very  few  clumps  of  white  pine  seen  during  the  whcle  summer. 
The  thin  covering  of  soil  about  this  outcrop  consists  in  some  places  of  a  white  powdery 
clay,  and  in  others  of  a  light  white  sand. 

The  creeks  of  this  township  are  about  the  same  size  as  those  in  the  one  to  the 
sonth,  and  indeed  are  probably  continuations  of  them.  They  will  be  valuable  agri- 
culturally. 

SECOND  TOWNSHIP  NORTH  OF  TULLY 

Black  spruce  forest 

Poplar  knoll 

Muskeg 


1 

Per  cent. 

Trees. 

1 

71 

20 

9 

7 

1 

14 

The  black  spruce  forest  of  this  township  is  more  broken  than  usual  by  areas  of 
dead  tamarack.      Fallen  trees,   too,  are  rathier  exceptionally  numerous. 

Near  the  middle  of  the  tcwnship  there  is  an  area  of  dry  rolling  land,  mostly  clay 
loam^  but  in  some  places  sandy,  which  is  wooded  with  many  large  white  birch,  aver- 
aging fifteen  inches;  white  spruce,  fifteen  inches;  some  poplar  and  balm,  fourteen 
inches;  aiid  a  thick  undergrowth  of  mountain  maple  and  hazel  .  This  area  was 
entered  at  a  point  2  m.  from  the  western  boundary,  and  4  m.  19  c.  from  the  southern 
and  continued  north  for  41c.  It  stretches  a  mile  to  the  east,  and  in  this  part  there 
are  four  small  lakes,  with  banks  in  some  places  about  fifty  feet  high,  wooded  with 
timber  like  that  just  described.  Around  these  lakes  are  some  good  cedar,  the  best 
seen  during  the  whole  summer,  many  trees  being  sixteen   inches  in  diameter. 
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Lll  ILE    TOWNSHIP 

Type.                                              1 

I'er  cent. 

Trees. 

Black  ppnioe  forest ^ 

Poplar  knoll  and  river  bank 

Muskeg 

Jack  pine  area 

15             i 

16 

13 

8 
14 

6^ 

The  Frederick  House  river  flows  almost  diagonally  through  this  township^  f roDi 
southeast  to  northwest.  In  this  part  of  its  course  it  is  about  two  chains  wide,  an  J 
has  a  sluggish  current,  unbroken. by  any  lapids.  For  the  first  mile  it  has  low  swampy 
tanks  wooded  with  ten-inch  black  spruce,  but  for  the  rest  of  its  course  in  this  town- 
ship its  banks  are  from  thirty  to  forty  feet  high,  of  good  clay  loam,  and  well  wooded 
with  poplar  and  balm  of  Gilead,  sometimes  twenty  inches  in  diameter,  but  averaging 
sixteen,  and  white  spruce,  sixteen  inches.  This  timber  and  soil  extend  inland  about 
twenty  chains. 

The  southern  boundary  of  Little  extends  for  1  m.  15  c.  from  its  eastern  end 
through  spruce  woods.  The  trees  average  eight  inches  in  diameter,  and  grow  on  a 
day  subsoil,  overlying  which  is  a  foot  of  black  mould.  The  next  47  c.  extend  over  c 
small  muskeg,  and  the  rest  of  the  southern  boundary  through  a  jack-pine  area,  iu 
which  is  an  occasional  small  muskeg  with  a  sand  bottom.  This  area  was  burned  over 
about  fifteen  years  ago,  and  is  now  wooded  with  small  trees,  five  or  six  inches  in 
diameter.  As  usual  in  jack-pine  areas  the  soil  is  a  very  light  sand,  and  of  no  value 
agriculturally.  Toward  the  western  end  of  this  boundary  there  are  several  sandy 
hills  covered  with  young  white  birch  and  jack-pine.  The  jack-pine  region  extends 
in  a  northwesterly  direction  from  the  point  where  it  begins  on  the  southern  boundary, 
i.  e.  1  m.  62  c.  from  the  eastern  side  of  the  township,  for  a  distance  of  about  three 
miles.  It  is,  however,  broken  by  small  areas  of  muskeg  (probably  with  sand  bottoms), 
tamarack  swamp,  and  one  small  rock  outcrop.  Thus  the  southwest  corner  of  Little. 
an  area  probably  about  one-fifth  to  one-quarter  of  the  township,  is  of  no  value  f^r 
farming  purposes. 

MANN  TOWNSHIP 


Type. 


Black  spruce  forest 

River  bank  and  poplar  knoll 
Mufikeg 


Trees. 


(bruU  excepted.) 

12 
(bnil*  excepted.) 


:    I 


The  Frederick  House  river  runs  north  through  Mann  township  a  short  distance 
from  its  western  boundary.  Its  banks  are  here  about  thirty  feet  high  and  for  tho 
southern  two  miles  well  wooded  with  the  two  poplars,  spruce  and  balsam.  This  timber 
extends  about  thirty  chains  inland.  For  the  northern  four  miles,  however,  its  banks 
are  covered  with  small  poplar,  spruce,  balsam  and  birch,  about  thirty  years  old. 

The  first  falls  on  the  Frederick  House  occurs  just  within  the  southern  boundary 
of  Mann.  Here  there  is  a  drop  of  forty-six  feet,  which  would  afford  valuable  watar 
power. 

A  large  proportio^ii  of  this  township  was  burned  over  about  thirty  years  ago,  a^^ 
is  now  wooded  with  spruce  and  tamarack,  five  to  six  inches  in  diameter,  and  poplar, 
six  to  eight  inches.  The  brul^  extends  to  the  river  banks,  as  mentioned  above,  abng 
the  northern  four  miles  of  its  course  through  this  township.  It  reaches  a  short 
distance  across  the  northern  boundary  beginning  2  m.  17  c.  from  its  western  extremity, 
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ud  coutiuaing  east  for  3  m.  43  c.  It  appeare  abo  on  the  southern  boundary,  b«gin- 
njng  1  m.  80  c.  east  of  the  river  and  extending  e^st  li  the  edge  of  a  large  muskeg. 
Ihia  muskeg  occupies  the  southeaatern  corner  of  the  township,  and  in  extent  is  ahout 
ODi)  mile  from  east  to  west,  and  a  mile  and  a  half  fro;n  norlh  to  soutli.  It  is  over 
iBTea  ffct  deep  and  would  thus  afford  a  considerable  supp!;  of  pcai 


Falls  on  Frederick  House  river,  Mbjui  Townehip.    One  of  upper  cascades. 

Tha  labor  of  clearing  the  land  in  this  township  will  be  reduced  to  a  minimum  u 
account  of  the  large  amount  of  brul^.  The  soil  is  the  usual  cla;  loam,  and  the  drain- 
age is  good- 

TOWNSHIP  NORTH  OF  MANN 

Type.  Per  cent.  Trees. 


Black  spnim  forest 

Klver  baDk  and  popUr  I 


The  Frederick  House  river  continuM  its  northerly  course  through  this  township, 
and,  as  in  Mann,  flows  quite  near  the  western  boundary.  Its  bauka  are  about  thirty- 
fire  feet  high  and  are  wooded  with  a  strip,,  ten  to  twenty  chains  wide,  of  spruce, 
areraging  fifteen  inches  in  diamet«r;  birch,  ten  inches;  poplar,  fourteen  inches; 
balsam  and  balm  of  Gilead,  eleven  inches.     Thus  there  are  more  birch  here  than  usual. 

The  soil  is  sandy  in  many  placee,  and  in  one  locality,  t«n  chains  north  of  the 

•outbern  boundary,  where  the  bank  is  quite  steep,  the  soil  on  the  summit  is  a  sand 

loam,  while  half  way  down  the  slope  it  is  clay.     In  many  other   localities  throughout 

the  whole  of  the  region  traTorsed,  where  sand  was  found  on  the  surface,  the  under- 
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Frederick  House  r 


',  Mann  Township,     l^iver  western  cascade. 


lying  soil,  nften  only  a  rew  inches  below,  was  found  to  be  cl&y.  Thus,  while  Gometimet 
heavy  popfar  were  apparently  growing  on  sandy  soil,  closer  examination  usually 
revealed  the  fact  that  the  sand  was  a  surface^overing  only  a  few  inches  in  thicknen. 
This  is  the  case,  for  example,  on  Ckiuchiching  Falls  portage. 

A  creek,  oiia  -ihain  wide  at  its  mouth,  empties  into  the  Frederick  House  forty 
chains  south  of  the  northern  boundary  of  the  township.  This  creek  was  ascended  in 
a  southeast  direction  for  two  miles  and  a  half,  where  farther  passage  was  blocked  by 
driftwood,  the  creek  now  being  narrowed  to  thirty  feet.  It  has  clay  loam  bsnk^, 
ten  lo  twenty  feet  high,  wooded  with  spruce,  balsam,  poplar  and  some  birch. 

The  brule  of  Mann  township  which  has  been  said  to  extend  across  the  northein 
boundary  into  this  one,  did  not  appear  on  an  east  and  west  exploration  line  two  miles 
north  of  the  southern  boundary.     Thus  the  brul4  cannot  extend  far  into  this  township. 

The  fact  that  there  is  an  unusually  large  number  of  fallen  trees  in  this  township 
should  be  mentioned.  Their  presence  will  considerably  increa^i  the  diibcully  of 
clearing  the  land. 

SECOND  TOWNSHIP  NORTH  OF  MANN 


Black  aptiice  forest  , . 
I'oplar  knoll 
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A  large  proportion  of  this  township  was  burned  over  about  forty-five  years  ago. 
Hence  much  of  the  fifty-five  per  cent,  of  spruce  forest  is  a  small  spruce  and  tamarack 
thicket,  but  the  remainder  is  of  trees  averaging  eight  inches  in  diameter.  The  poplar 
kncUs,  too,  are  largely  brul^,  but  the  trees  have  grown  remarkably  quickly,  and  average 
thirteen  inches  in  diameter.  One,  which  measured  fifteen  inches,  had  only  forty-three 
rings  of  growth.  It  was  a  perfectly  solid  tree,  forty  feet  high.  Tli3  soil  is  a  rich 
clay  loam. 

This  township  seems  to  be  fairly  well  drained,  having  a  rolling  surface,  and  some 
streams  of  moderate  size.  The  Frederick  House  river  flows  northwest  across  its  south- 
western comer,  croesing  the  western  boundary  one  mile  from  the  corner,  i.  e.,  at 
n.  157  on  Niven's  line. 

McCART  TOWNSHIP 


Type. 


Black  spruce  forest 

Poplar  knoll  and  river  bank . 

Muskeg 

Jack  pmc  area 

Rock 


Per  cent. 

Trees. 

..i             56 
10 
12 
20 

.. ;         2 

i 

11 
11 

10 

The  surface  of  McCart  township  is  inclined  to  be  rolling  in  nature.  The  streams 
are  of  fair  size,  one  in  the  middle  of  the  township,  being  fifty  feet  wide.  Along  these 
streams  are  many  large  white  spruce,  some  even  twenty-nine  inches,  but  averaging 
Berenteen,  and  some  birch,  but  very  few  poplar. 

The  middle  two  miles  of  the  eastern  boundary  run  through  jack-pine  country, 
vhich  has  within  its  limits  several  small  lakes.  These  are  bordered  by  sandy  and 
gravelly  banks,  thirty  to  forty  feet  high,  wooded  with  jack-pine  and  white  birch. 
This  area  extends  in  a  southwesterly  direction  until  it  reaches  the  southern  boundary 
along  the  eastern  end  of  which  it  extends  for  two  miles.  The  trees  of  this  area  will 
niske  good  railway  ties. 

Within  the  township  about  one  mile  north  and  three  miles  east  is  a  ravine  ot 
glacial  origin,  with  banks  about  sixty  feet  high,  composed  of  coarse  sand,  gravel  and 
boulders.  The  value  of  such  a  deposit  in  an  almost  wholly  clay  country  is  self-evident. 
In  Uiis  locality  the  timber  is  very  heavy,  white  spruce,  twenty  inches  in  diameter, 
and  white  birch,  sixteen  inches,  being  very  numerous.  These  birch  were  the  largest 
wen  during  the  whole  summer.  In  this  township  the  white  birch  is  quite  often  found 
crowing  in  the  black  spruce  forest.  A  few  large  yellow  birch  {B^tula  lutea)  were  seen 
along  the  southern  boundary,  but  this  tree  is  of  rare  occurrence  in  the  region  tra- 
versed. 

While  the  more  valuable  timber  trees,  white  spruce  and  white  birch,  are  more 
r'mnerons  and  of  a  larger  size  than  usual,  the  opposite  is  true  of  the  poplar.  As 
this  fact  would  indicate,  the  soil  is  lighter  than  is  usual,  there  being  a  considerable 
amount  of  sand  loam  in  McCart,  besides  the  exceedingly  light  soil  of  the  jack-pine 
area  in  the  eastern  part  of  the  township. 

• 

I  NEWMARKET  TOWNSHIP 


Type. 


Black  spmce  forest. 

Poplar  knoll , 

Uxttkeg 


Per  cent. 


58 
16 
26 


Trees. 


7 
10 
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The  bl«ck  gpriiM  forest  of  this  township  is  coiuiderftbly  brokan  b;  %nu  of 
tamarack  swamp,  in  which  there  is  now  a  TOry  dense  growth  of  heary  alder. 

The  central  part  oS  the  township  baa  a  rolling  surface,  and  here  whit«  spmce  an-J 
poplar  are  tcattered  throngli  tbe  black  spruce  forest.  This  part  of  the  township,  with 
its  beautiful  valleya  will  make  exceptionally  good  farming  country. 


CALVERT  TOWNSHIP 


Tbe  Abitibi  river  flows  nortii  through  Teefy  township,  about  one-half  mile  from 
the  eastern  boundary  of  Calvert.  Near  the  northwest  corner  of  Teefy  it  takes  a  turn 
to  the  northwest  and  flows  across  the  corner  of  this  township.  The  river  bank  type 
of  soil  and  timber  extend  inland  in  this  part  of  the  course  of  the  Abitibi  about  tbree- 


Blai'k  spruce  forest,  looking  north  (rom  top  of  rocky  hill.     Calvert  Township. 

quarters  of  a  mile.  Consequently,  the  eastern  part  of  Calvert  ia  w^  drained,  hu 
pumerouB  ravines,  some  forty  to  fifty  feet  deep,  and  is  heavily  timbered.  Deep  ravinoi 
ere  characteristic  of  townships  on  the  Abitibi  river,  and  the  banks  of  these  in  nesrly 
rvery  case  are  heavily  wooded  with  poplar,  white  spruce,  balsam,  black  spmce  snJ 
balm  of  Gilead.    Jack-pine  and  white  birch  occasionally  occur  in  parts  having  a  light 


Agricultural  Resources  of  Abltlbi 


Mil.  Thna  in  the  poplar  areas  in  the  eastern  part  ct  this  tomuhip  there  are  many 
lai^  white  spnice  eighteen  inches  in  diameter,  but  averaging  about  sixteen,  besides 
the  poplar,  which  average  eighteen  inches. 

The  jack-pine  plain,  which  in  the  deecriptiou  of  McCart  township  was  said  ts 
ctrtAd  along  the  middle  two  miles  of  ite  eastern  boundarj'  extends  into  this  township 
in  a  northeast  direction.  Along  the  line  between  concessions  fire  and  six  it  extends 
for  2  m.  55  c.  The  trees  average  twelve  ,inchee.  Along  this  line  one  mile  and  three- 
quarten  fnxa  the  western  boundary  the  jack-pine  plain  is  broken  by  a  rocky  hill 
^boat  one  hundred  feet  high.  Owing  to  the  covering  of  black  spruce  and  jack-pine 
oo  this  hill  a  good  view  of  the  surrounding  country  could  nob  be  obtained.  What  could 
be  seen  to  the  north  appeared  to  be  nearly  all  black  spruce  forest. 

AURORA  TOWNSHIP 


Blub  ^pni<^e  foreaC  .. 
Cnular  kaoll  snd  rive 
Hmktg 


I^  Jbitibi  river  flows  north  through  the  middle  of  this  township.  Above  the 
^"ck  Deer  rapids  the  banks  are  quite  low,  and  are  wooded  with  black  and  wh'te 
^'T>rv,  srersgiDg    fifteen     inches,   birch    and    balsam.      The    soil    here  is  sandy  and 


Abitibi  river  bank  jost  above  Back  Deer  Eapid,  Aurora  Township. 

1  hnmna  and   other    constituents    of    value,  as    the    chemical  analysis  shows — 
isnal  condition  on  a  river  bank.     Prom  the  Buck  Deer  rapids  to  the  northern 
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I'Dundar;  the  river  backs  are  much  higher,  and  are  wooded  in  the  ordiDary  wa;,  i.  t,, 
with  good  poplar  and  large  white  spruce  predominating.  Some  fair  sized  cedar,  many 
trees  fifteen  inches  in  diameter,  also  occur. 

Inland  from  the  river  the  township  is  largely  of  the  black  spruce  forest  typa. 
The  treoB,  though  of  a  fair  size,  averaging  nine  inches,  are  rather  scattered,  as  tbero 
are  a  great  many  "windfalls"  in  this  township.  The  soil  is  for  the  most  part  the  usual 
clay  loam. 

TEEFV  TOWNSHIP 


Kiver  bank  and  poplar  knoll  .. 


The  Abitibi  river  flows  through  Teefy  township  in  a  course  shaped  like  a  borte- 
shoe,  with  the  concavity  directed  northward.  Toward  the  eastern  side  of  the  township 
the  banks  are  rather  steep,  about  seventy  feet  high,  and  wooded  with  poplar,  some 
twenty-nine   inches  in   diameter,    but  averaging  eighteen;    black    and    white  spmce, 


I 


fifteen  inches;  balm  of  Gilead,  sixteen  inches;  balsam  and  occasional  birch  and  jack- 
pine.  Along  the  western  part  <.{  its  course  the  river  has  lower  and  more  graduall; 
rising  banks,  beautiful  slopes  with  timber  and  soil  as  in  the  other  part.  In  tbii 
western  part  Iroquois  falls,  fifteen  feet  high  occur.      These  falle  will  be  a  source  of 
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Iroqaois  Falls,  western  and  central  divisiung,  TeeFy  Township. 

rdubh  water  |H>w«r.  Tha  rirer  banks,  in  both  the  eastern  and  the  western  parta  trf 
iti  cODTBe,  are  broken  b;  numerous  raTines,  the  depth  varying  with  the  height  of  tha 
buks.     Hanj  of  them  have  steep  sides. 


Abitibi 


north-east  comir  of  Ttefy  Township. 


A  tot;  rich  clay  loam  soil  is  common  to  the  sixty-two  per  cent,  of  the  townahip 
CbTsred  with  river  bank  and  poplar  knoll  timber.  The  river  bank  timber  extends 
inland  from  one  tc-  two  miles,  and  farther  inland  are  many  poplar  knolls  with  timber 
and  soil  like  that  of  the  river  bank. 

The  jack-pine  occur  alon^  the  eastern  boundary  beginning  ten  chains  south  oi 
the  river,  and  extending  south  for  1  m.  12  c.  Some  white  birch,  black  and  white 
tpruem  and  balsam  are  associated  with  the  jack-pine  in  this  locality.  Three  small 
lakaa  occur  along  this  boundary. 
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EDWARDS  TOWNSHIP 


Black  Bpmce  lorn 

Poplar  knoll 

ttoek-f.'.',','. 


An  »r«B  of  bru]^  twenty  to  thirty  yeara  old  occu;  ies  the  northeut  quarter  of  thit 
t'ltrii'-bip.  Thruntchout  the  brul^  there  are  occasional  amall  iaHnds  of  the  origm«l 
frrest.     Ebewhero  it  is  a  small  spruce  and  tamarack  thicket,  with  few  poplar  and 

On.  the  northern  boundary  3  m.  30  c.  from  its  eastern  end  there  is  a  hill  of  rock 
about  Biity  feet  high.  From  the  top  of  this  hill  the  country  to  the  north  appeon 
tu  be  almost  wholly  black  spruce  forest,  while  to  the  south  there  is  a  considerable 
pioportioD  of  poplar  knoll,  indicating  better  drainage  in  that  direction. 

The  muskeg,  it  would  seem,  is  for  the  most  part  near  the  center  of  the  township. 

RICKARD  TOWNSHIP 


Type. 

Per  cent. 

Treps. 

t  ™. 

5 

10 

Rlvtr  bank  and  poplxr' 

"o" 

18 

_ 

The  Abitibi  river  pursues  a  westerly  course  near  the  northern  boundary  of  Rick&rd 
township.  Ita  banks  are  lower  and  more  gradually  sloping  than  in  the  eastern  part 
of  Tcefy,  the  adjoining  township  to  the  west.  Rarinee,  similar  to  those  in  Teefy, 
□cciir  along  the  river  banks,  but  are  not  bo  numerous  nor  so  deep.  The  river  bank 
timber  and  also  that  of  the  inland  part  of  the  township  resunblee  the  timber  of  Teefr, 
but   i-.  not  quite  so  heavy. 

The  jack-pine  area  occurs  along  the  western  boundary,  and  hsts  been  referred  ti< 
ill  the  description  of  Teefy. 

WESLEY  TOWNSHIP 


Fli>ning  in  a  southwesterly  direction,  almost  diagonally  across  Wesley  township. 
I'  ihi'  .Misto-ogo  river,  a  tributary  of  the  Abitibi.  This  river  is  about  one  chain  wide 
111  tiK'  centre  of  the  township.     Some  of  its  branches  flow  through  beautiful  valleys. 

'I'lie  brule,  which  has  been  said  to  occupy  the  northeastern  port  of  Edwards,  is 
alsu  [iKsent  in  this  township,  and  here,  too,  is  of  considerable  siee.  It  waa  seen  in 
the  fulloffing  localities:  (1)  On  the  western  boundary,  from  a  point  40  c.  from  the 
northwest  corner  of  the  township,  extending  south  2  m.  10  c.  <2)  On  the  eastem 
Lnundnry,  from  a  point  I   m.   17  c.  from  the  southeststern   comer  of  the  township, 
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extending  south  1  m.  73  c.  It  thus  reaches  into  Rickard  and  Knox  for  a  short  dia- 
tance.  (3)  On  a  north  and  south  line,  2  m.  from  the  eastern  boundary,  beginning 
3  m.  10  c.  from  the  northern  boundary,  and  extending  south  for  1  m.  69  c. 

Thus  there  appears  to  be  a  strip  of  brul^  about  two  miles  wide  extending  across 
the  township  frcHn  southeast  to  northwest.    Most  of  this  is  of  the  poplar  knoll  typo. 

KNOX  TOWNSHIP 


Type. 

Per  cent. 

Trees. 

BlAck  spruce  forest 

Poplar  knoll  and  river  bank 

26 

70 

4 

8 
15 

Rock 

The  Abitibi  river  flows'  westerly  through  Knox,  slightly  north  of  the  middle  of 
the  township.     Its  banks  are  similar  to  those  in  Rickard,  both  in  soil  and  timber. 

Along  the  southern  half  of  the  eastern  boundary  and  the  eastern  half  of  the 
southern  boundary  are  several  low  rocky  ridges  wooded  with  black  spruce  and  white 
birch.  In  the  intervening  valleys  the  soil  is  clay  loam  on  which  grows  poplar,  spruce, 
balsam  and  balm.  .  Occasionally  sandy  soil  occurs,  and  here  white  birch  of  a  fair  size 
is  found  growing  with  the  black  spruce. 

At  a  point  2  m.  48  c.  west  and  58  c.  to  75  c.  north  is  a  rocky  hill,  one  hundre>l 
tnd  fifty  feet  high.  The  nature  of  the  country  as  indicated  by  the  view  from  this 
hill  contrasts  very  favorably  with  that  of  the  area  about  the  similar  hill  in  Prosser. 
In  the  latter  case  most  of  the  country  visible  was  a  black  spruce  forest  with  stretches 
nf  dead  tamarack  and  occasional  poplar  knolls.  In  this  case,  on  the  other  hand,  the 
sarrounding  country  is  almost  wholly  wooded  with  poplar,  and  there  is  only  here  and 
there  a  small  area  of  black  spruce.  This  township  thus,  as  indicated  by  its  timber,  is 
well  drained,  and  although  the  large  number  of  fallen  trees  will  render  clearing 
difficult,  it  will  be  especially  valuable  from  the  agricultural  standpoint. 


MOODY  TOWNSHIP 


Type. 

Per  cent. 

Trees. 

- 

Black  spruce  forest 

Poplar  knoll 

49 

21 

7 
14 

Mufikey 

20 

Jack  pine  area * 

10 

...  .  ^.. 

As  these  percentages  indicate,  Moody  township  is  poorly  drained.  A  large 
muskeg  extends  south  from  the  middle  point  of  the  township  for  2  m.  27  c.  In  the 
centre  it  is  at  least  a  mile  wide,  and  is  over  seven  feet  deep. 

Along  the  eastern  boundary  on  the  second  and  third  miles  from  its  southern 
erd,  are  several  narrow  jack-pine  ridges,  the  trees  averaging  from  ten  to  twelve 
inch^  in  diameter. 

TOWNSHIP  EAST  OF  KNOX 


Type. 


Per  cent. 


Trees. 


B^kgpnice  loreat i 

River  iMnk  and  poplar  knoll i 

Muflkes :... ' 

^•ck-piiie  area '.'..'. *..!!'.'.!!'.!!!!!!'.'...".'.!.'.!!.!.. 

Rock ._  . 


42 

53 

2 

2 

1 


8 
16 
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Couchiching  Falls,  Abitibi  river, 
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The  Abitibi  flows  west  about  three  miles  north  of  the  south  boundary  of  this  town- 
ship. Its  banks  are  about  thirty-five  feet  high,  and  are  of  the  ordinary  type,  clay 
loam  wcoded  with  poplar  and  spruce  chiefly.  Couchiching  Falls,  thirty-five  feet  high, 
cccar  about  one  mile  and  a  half  from  the  western  boundary  and  would  afford  valuable 

water  power. 

Flawing  into  the  Abitibi  from  the  south  about  three  miles  from  the  western 
boondary  is  a  beautiful  stream  of  clear  water,  the  Dokis  creek,  one  chain  wide  at  it« 
month.    Its  banks  are  from  ten  to  fifteen  feet  high,  &re  of  clay  loam  and  well  wooded. 

Some  areas  of  sand  loam  occur  in  this  township,  e.  g.,  along  the  southern  boundary. 
On  tiiis  boundary y  too,  4  m.  7  c.  from  the  western  end,  there  is  a  spring  of  sulphur 
vater  which  deservea  mention. 

Only  the  western  and  northern  boundaries  of  this  township  have  been  run. 

TOWNSHIP  EAST  OF  MOODY 


Type.  Per  cent.  Trees. 


Bl«ek  spruce  forest 57                        7 

Poplarknoll 18                        U 

Muskee 12  

Jack-pine  area 13  


The  inunediate  shore  of  lake  Abitibi,  which  adjoins  the  eastern  side  of  this  area, 
is  for  the  most  part  very  rocky  thougk  in  some  places  sandy,  and  in  others  swampy. 
The  neighboring  bank  is  from  thirty  to  fifty  feet  high,  and  is  wooded  with  spruoei 
birch,  jack-pine,  poplar  and  balsam,  growing  mostly  on  a  sandy  soil. 

The  northern  part  of  this  area,  that  which  is  drained  by  the  Dokis  river,  is  from 
the  agricultural  standpoint,  the  most  valuable. 

Only  the  western  and  northern  boundaries  of  this  township  have  been  run. 

THIRD  TOWNSHIP  NORTH  OF  TULLY 

The  number  of  miles  travelled  in  this  township  (and  also  in  the  next  one),  is  so 
much  smaller  than  usual  (the  average  being  20  m.  58  c),  that  it  will  not  justify  the 
drawing  up  of  a  percentage  table. 

The  Frederick  House  river  flows  northwest  across  the  eastern  boundary  one  mile 
from  its  southern  extremity,  and  continuing  its  northwesterly  course  crosses  the  north 
boDodary  at  its  mijldle.  For  the  northern  two  miles  its  banks  are  about  thirty-five 
feet  high,  of  a  clay  loam  soil,  and  are  wooded  with  large  poplar,  spruce,  balsam  and 
a>me  balm,  and  birch.  At  the  northern  boundary  this  timber  extends  inland  fourteen 
chains  on  the  west  side  of  the  river.  For  the  rest  of  its  course  in  this  township  the 
banks  are  lower,  are  of  a  sandy  soil,  and  are  wooded  with  spruce,  birch,  bals.sm  and 
few  poplar. 

Several  lakes  in  this  township  have  steep  banks,  forty  feet  high,  wooded  with 
large  spruce,  poplar  and  birch.  These  lakes  would  appear  to  form  part  of  a  chain 
of  small  lakes  about  one  mile  west  of  the  river. 

Inland  the  township  is  largely  of  the  black  spruce  forest  type,  with  trees  averaging 
•even  inches  in  diameter. 

THIRD  TOWNSHIP  NORTH  OF  PROSSER 

Flowing  north  through  this  township  and  crossing  its  northern  boundary  1  m. 
24  c.  from  its  eastern  extremity  is  a  river  two  chains  wide,  with  banks  about  twenty- 
Bve  feet  high,  wooded  as  usual.  The  trees  here  however  are  young  ones,  one  poplar 
fieventb^  inches   in  diameter  having  only    forty    annual   rings— a   remarkably  quick 
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gr<>vth.  The  bruU,  of  which  these  Urge  poplar  trees  form  &  part,  extends  aloo^ 
nearly  all  of  the  northern  boundarf ,  and  is  mostly  a  small  sprnce  and  tamarack  UiickcC. 
One  of  the  Sneet  poplar  knolls  seen  during  the  summer,  however,  is  included  in  tbii 
bruM,  and  occupies  the  northwestern  comer  of  the  township.  The  tree*  aTcrsge 
twelve  inches  in  diameter,  are  about  forty  years  old,  and  there  is  scarcely  a  fallen  tree 


Falls  on  Montreal  River  at  Gi'eat  Northern  Bend . 


in  the  whole  area.  Only  small  stretches  of  this  brDl4  were  seen  on  an  east  and  west 
line  three  miles  south  of  the  northern  boundary.  This  line  extended  for  the  moat  part 
through  wet  spruce  woods,  the  trees  averaging  six  to  seven  inches  in  diameter.  Here 
and  there  however  were  small  areas  of  muskeg. 


II.  CLIMATB 

Temperature 

An  accurate  record  of  the  temperature  was  kept  during  the  four  m<mths  in  the 
Clay  Belt.  The  minimum  temperatures  were  registered  by  a  minimum  thermometsr, 
and  the  readings  were  made  about  seven  a.  m.  The  t^nperatures  noted  between  one 
r.nd  two  p.  m.  are  approximately  the  maximum.  In  addition  to  the  minimum  and 
maximum  temperatures  a  reading   was   made   in    the   evening  about  half-past   eight 

These  temperatures  are  presented  in  the  following  table,  together  with  some 
notes  on  the  amount  of  rainfall  and  sunshine,  and  the  relative  velocity  and  direction 
of  the  winds. 
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JUNE 


Date.  I 

1 

Minimum. 

Maximum 

8.30  p.m. 

1 

Rain,  sunshine,  winds. 

3 

87 
48 

63 

Clear. 

4 

Cloudy,  showei&in  morning  and  evening. 
Cloudy. 

5 

47.6 

S2 

48 

66 
67 

6 

Cloudy,  showers  at  intervals. 

57 

Cloudy,  rain  all  morning. 
Clear,  strong  N.  W.  wind. 

h 

30 

68 

9 

42 

76 

62 

Clear. 

10 

n 

82 

70 

Clear. 

11 

89 
42 

80 
86 

Clear. 

12 

68 

Cloudy  in  evening. 

13 

49 

76 

68 

Mostly  clear,  rain  at  night. 

11 

4b 

66 

58 

Rain  until  11  a.m..  Showery  after.  Strong  N.  W.  wind. 

15 

42 

58 

52 

Cloudy.    N.W.  wind. 

16 

S7 

76 

64 

Clear.    N.W.  wind. 

17 

36.5 

61.5 

59 

Cloudy,  shower  from  3  to  4  p.m.,  with  thunder  in  distant 
west.    8.  £.  breeze. 

18    . 

42.5 

60 

50 

Clear.    S.  W.  breeze. 

19 

33.5 

84 

63 

Clear. 

JO 

51 

82 

70.5 

Clear.    N.  W.  breeze. 

21 

52 

62 

46 

Cloudy.    Strong  N.  K.  Wind. 

22 

28 

64 

52 

Clear. 

'3 

S7 

75 

70 

Clear. 

24 

67 

75 

74 

Cloudy,  showers  after  4  p.m.    Strong  S.  W.  wind. 

25 

56 

77 

70 

Cloudy. 

26 

56 

62 

49 

f  Passing  clouds.    Ver '  strong  S.  W.  wind 

(  Dead  tamarack  blowing  down  abont  camp. 

27 

89 

74 

61.5 

(near.    Strong  N.  W.  wind. 

& 

40 

73 

64 

Clear.    Strong  8.  W.  wind. 

29 

40 

71 

60 

Showers  after  noon.    N.  W .  wind. 

30 

SO               f 

74 

56 

Cloudy.    Showers  in  a.m.    Slrong  northerly  wind. 

JULY 


D&te.      Minimum. 


1 
2 
3 
4 

5 
6 

» 
t 

8 
9 

10 

11 

12 

13 

U 

Ih 

Ifi 

17 

15 

19 

% 

21 

22 

2} 

24 

% 

2C 

r 

'A 
2» 
30 
31 


39 

39 

38 

48 

43 

40 

33 

42 

58 

58 

48 

52 

36 

39 

66 

47.5 

50 

42 

65 

42 

83.5 

89 

26 

33 

50 

55 

56 

46 

87 

40 

53 


Ma:x:imum. 


62 

67 

75 

60 

64 

68 

S4 

81 

66 

78 

70 

52 

77 

78 

70 

67.5 

87 

84 

80 

65 

68 

61 

76 

75 

77 

80 

7-2 

eo 

74 
GO 
74 


8.30  p.m. 


Rain,  sunshine,  winds. 


53 

60 

59 

54 

52 

44 

64 

63 

64 

58 

68 

45 

63 

69 

67 

62.5 

62 

78 

64 

56 

51 

48 

56 

62 

62 

58 

65 

52 

62 

60 

56 


Clear.    N.  W.  wind. 

Clear.    N.  W.  breeze. 

Clear.    Strong  S.  W.  wind. 

Cloudy.    S.  W.  breeze.    Shower  at  night. 

Cloudy  at  intervals. 

Clear. 

Clear. 

Clear. 

Rain  until  2  p.m.,  cloudy  afternoon. 

Clear.  N.  W.  breeze. 

Clear. 

Cloudy.    Showers  after  noon .  S.  E.  breeze. 

Cloudy.    Shower  about  2  p.m. 

Cloudy  after  noon. 

Showery. 

Cloudy  in  a.m.    N.  W.  breeze. 

Thunder  storm  In  early  morning.  Clear  after  7  a.m. 

Clear.    W.  breeze. 

Clear. 

Clear.    N.W.  breeze. 

Mostly  clear.    Showery  in  p.m.    N.W.  breeze. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Showery. 

Cloudy.    W.  breeze. 

Clear.    S.  W.  breeze. 

(■loudy,    rain  all  morning. 

Clear.    Strong  S.  vv.  wind. 
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Date. 


'  ( 


.1 


(    1 


F, 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2<S 

27 

28 

29 

30 

31 


Minimum. 


Maximum. 


43.5 

35 

43 

48 

67 

50 

44 

36 

36 

50 

39 

46 

52 

46 

31 

40 

39 

33 

39 

48 

46 

51 

36 

58 

57 

41.5 

45 

53 

28.5 

36 

27 


58 
74 
72 
76 
66 
51 
58 
70 
68 
56 
69 
66 
70 
60 
59 
56 
56 
65 
65 
72 
72 
59 
66 
67 
67 
66 
77 
66 
60 
53 
60 


8.30  p.m. 


Rain,  sunnhine,  winds. 


50 
60 
59 
68 
60 
50 
45 
60 
54 
50 
55 
59 
52 
42 
50 
52 
46 
57 
60 
62 
68 
46 
67 
62 
41 
53 
60 
48 
45 
43 
52 


Mostly  clear. 

Cloudy  after  noon  and  two  showers. 

Clear. 

Cloudy  after  noon. 

Rain  in  morning.   Strong  S.W.  wind. 

Rain  all  day.    Strong  S.W.  wind. 

Showery. 

Moetly  clear. 

Clear. 

Showery. 

Clear. 

Mostly  clear.    Rain  at  night. 

Cloudy. 

Cloudy  in  p.m. 

Cloud^iT  towards  evening. 

Clear  in  p.m.    Strong  W.  wind. 

Showery. 

Showery  after  3.80  p.m. 

Clear. 

Mostly  clear. 

(^"^loudy.    Rain  at  ni^ht. 

Cloudy  in  a.m.    8.N\ .  wind. 

Clear.    Strong  S .  W.  wind. 

Cloudy.    Rain  at  night. 

Showery.    Very  strong  W.  wind. 

Clear. 

Mostly  clear.     Thunder  shower  about  4  p.m. 

Clear.    Showery  in  evening. 

Clear.    Showery  in  evening. 

Clear. 

Clear.  W.  breeze. 


W.  bretrze. 


SEPTEMBER 


Date.       Minimum. 


1   ■ 


J . 


1   ' 


t  il 


%     H 


Maximum 


8.30  p.m. 


1 

43 

2 

39 

3 

42 

4 

44.5 

5 

32 

6 

27 

7 

43 

8 

33 

9 

44 

10 

50 

11 

52 

12 

33 

13 

27 

14 

41.5 

15 

34 

16 

85.5 

17 
18 

r 

19 

25.5 

20 

81.5 

21 

30 

22 

25 

23 

33 

24 

43.5 

25 

82 

26 

40.5 

27 

29 

28 

32 

29 

48 

30 

45.5 

62 

56 

62 

56 

51 

62 

68 

56 

61 

74 

43 

50 

50.5 

52 

56 

54.5 

51.5 

46 

43 

38.5 

41.5 

54 

46 

51 

43 

44.5 

55.5 

67 

62 

48 


50 

43 

56 

46 

42 

53 

48 

46 

57 

68 

46 

37 

46 

45 

41 

42.5 

48.5 

33 

38 

34 

87 

36 

50 

45 

41 

35 

40 

55 

56 

46 


Rain,  sunshine,  winds. 


breeze. 


Cloudy,  drizzling  in  a.m. 

Rain  in  p.m. 

Rain  all  day.    An  autumn  day. 

Showery. 

Clear. 

Clear.    N.W 

Mostly  clear. 

Mostly  clear. 

Mostly  clear. 

Cloudy  after  2.30  p.m. 

Jloudy.    N.W.  breeze. 

Cloudy  at  intervals. 

Cloudy.    Rain  at  night. 

Rain  in  a.m.    N.W.  wind. 

Mostly  clear. 

Showery.    Strong  N.W.  wind. 

Rain.    N.W.  breeze. 

Rain. 

Cloudy. 

Snow  flurries 

Mostly  clear. 

Clear. 

Steady  rain. 

Cloudy,  drizzling  after  2  p.m. 

Cloudy. 

Cloudy  until  8  p.m. 

Clear. 

Clear.    Rain  at  night. 

Cloudy.    Rain  before  8  a.m.    W.  wind. 

Showery  after  noon.    Very  strong  N.W.  wind . 


Strong  N.W.  wind. 
Occasional  snow  flurries. 
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The  next  table  gives  the  average  daily  minimum  and  maximum  temperaturea 
for  each  month,  and  the  monthly  extremes  of  the  summer  of  1904,  in  the  Clay  Belt 
tod  ID  the  vicinity  of  Quelph.  These  latter  figures  vere  kindly  supplied  by  Professor 
Beynolds  af  the  Ontario  Agricultural  College. 

TEMPERATURE  OF  CLAY  BELT  AND  OUELPH 


nsjBell   

-1      9 





1  Goclph 

..|            SI 

ilwnrt. 

..1     « 

Uuflph 

■1    " 

WlODbn- 

VR  ra  on  22nd 


S0.Daon22iiil 


On  oomparing  the  Clay  Belt  temperatures  with  those  of  southern  Ontario,  it  will 
be  observed  that  there  is  little  difference  between  the  maximum  temperatures  in  th^ 
two  regions  for  the  months  of  June  and  July-    The  minimum  temperatures,  however, 


Indian  hut  and  potato  patch,  west  ehore  of  Frederick  House  Lake. 

dilEt  canaderably.     This   would  be  expected  as  many  of  the  readings  were  made  in 

vA^ioee  woods,   in  some  of  which,  even  in  the  late  summer,  ice  was  found  only  s 

I    fMgr  two  below  th«  surface  of  the  moss.     The  minimum  temperature  registered  at 
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night  would  be  much  more  affected  by  the  proximity  of  thb  ice  than  the  maximum 
taken  between  one  and  two  o'clock,  when  the  heat  of  the  sun  is  greatest.  Wiien  the 
country  is  cleared  this  ice  will  melt  in  the  spring,  and  the  minimum  t^nperatures 
will  be  considerably  higher. 

There  is  reason  to  believe,  however,  that  the  summer  of  1904  was  unusually  cold 
in  the  clay  belt.  Mr.  T.  B.  Speight,  O.L.8.,  in  the  report  of  his  explorations  in  thb 
region  in  1900,  says  that  only  two  frosts  occurred  during  the  whole  of  that  summer. 
Again,  Mr.  G.  F.  Kay,  B.A.,  reports  concerning  the  temperature  of  the  same  region 
for  the  summer  of  1903, that  no  frosts  occurred  between  17th  June  and  1st  September. 

The  whole  region  which  this  report  concerns  is  south  of  the  forty-ninth  parallel 
cf  latitude,  which  constitutes  the  southern  boundary  of  Manitoba.  Hence,  from  con- 
siderations of  latitude  there  is  no  reason  why  the  climate  of  this  region  should  b^s 
more  severe  than  that  of  southern  Manitoba. 

That  certain  vegetables  and  fruits  can  be  grown  in  this  region  even  at  the  present 
time  is  known  by  experiment.  An  Indian  who  lives  on  the  western  shore  of  Frederick 
House  lake  has  fair  success  in  raising  potatoes,  even  though  he  merely  throws  the  seed 
on  the  ground,  covers  it  with  a  little  soil,  and  then  pays  no  attention  to  his  gardea 
until  he  digs  up  his  crop  in  the  autumn.  At  Fort  Matachewan,  according  to  Mr. 
Lafracain,  potatoes  grow  well,  as  also  rhubarb,  lettuce,  radishes,  onions,  carrots  and 
cabbages.  Some  seasons  pumpkins  and  cucumbers  do  well.  Mr.  Miller,  of  Fort  Matta- 
garni,  tells  a  similar  story.  He  has  succeeded  in  growing  some  cf  the  smaller  fruits 
as  well  as  many  vegetables. 

Rainfall 

June  and  July  in  the  Clay  Belt  in  the  summer  of  1904  were  good  growing  months, 
with  plenty  of  sunshine  and  a  sufficiency  of  rain.  August  was  a  duller  month  and 
had  a  greater  rainfall.  September  was  a  very  wet  month  with  numerous  rain  stormF, 
and,  on  the  twentieth  and  twenty-first  days,  snow  flurries.  It  is  an  interesting  fa:jt 
that  thunder  storms  were  noted  on  only  three  occasions,  17th  June,  17th  July,  and 
28th  August,  and  these  were  of  the  mildest  possible  nature,  when  compared  with 
the  frequently  heavy  electrical  storms  of  southern  Ontario. 


:^li 


:i' 


1 


'  1 


Seasons 

Mr.  James  Miller  and  Mr.  S.  Lafricain,  Hudson  Bay  Company  factors  at  Forts 
Mattagami  and  Matachewan  respectively,  say  that  winter  sels  in  about  the  middle  of 
November,  an?  that  the  snow  disappears  and  the  ice  breaks  up  about  the  end  of 
April  or  early  in  May.  The  snowfall  amounts  to  three  or  four  feet.  Thus  it  would 
seem  that  winter  in  this  part  of  the  Province  is  not  much  more  severe  than  was  th«t 
of  1903-1904  in  southern  Ontario,  and  that  it  resembles  very  much  the  ordinary  winter 
of  Manitoba. 

The  Clay  Belt  summer  is  somewhat  shorter  than  that  of  southern  Ontario.  The 
fact  that  it  is  about  l>hree  weeks  later  is  shown  in  the  list  of  flora,  which  giTee  dates 
of  flowering  of  plants  in  both  parts  of  the  Province.  The  early  autumn  is  shown  in 
the  temperature  record. 

111.    FLORA 

The  plants  named  in  the  following  list  were  identified  by  the  aid  of  Graj's 
Manual  of  Botany.  In  some  cases  it  was  impossible  to  be  certain  of  the  diagnosis 
because  of  the  scant  literature  at  hand,  and  on  account  of  varieties  in  the  Clay  Belt 
not  yet  describecl.     The  names  of  such  plants  are  marked  with  ac  asterisk. 

The  date  of  identification,  which  in  most  species  is  approximately  tCe  first  date 
of  flowering,  is  given  alongside  the  name  of  the  plant,  together  with,  m  many  case^^ 
the  first  date  of  flowering  of  the  same  plant  in  the  vicinity  of  Guelph.  The  latter  dates 
were  kindly  supplied  by  Mr.  A.  B.  Klugh,  secretary  of  the  Wellington  Field  Natural- 
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isl  Association^  to  whom  I  here  tender  my  thanks.  A  comparison  of  a  large  number 
of  the  dates  of  flowering  shows  that  the  summer  of  the  Clay  Belt  is  from  two  to  three 
weeks  later  than  that  of  southern  Ontario. 


Flora  of  the  Clay  Belt 


Plant 


MmtHicus  racemosa 

\  1  <.a  blanda 

rriilitun  ^raadiflomm 

L'iiiit^ni  ciliHta , 

A^itUnehier  CanadensiB. ..... 

\rditi  nudicftulis 

Efi«s  floridam 

cynosbati , 

"    protitratum , 

Menyanthes  trifoliata 

A  rAm  ^picata,  rabra 

ruwonia  Caroliniana 

Xub-js  strigostis. 

tritforus 

<"alth8  palostris 

Rauunimliu  abortiviu 

Trkntalis  Americana. 

Me^eL'sia  panicnlata 

*trtptnpa««  rosens , 

>tUx  nigra 

Trillinm  cemmim 

Mii»-}la  iiuda 

Kilrf^  ruhram 

ALemone  nemorofla 

^ndnimeda  poiifolia 

^milarina  ttellata 

Ki'mia  glauca. 

L'lQiocrra  coerulea. 

ioTolncrata 

Udam  latifoliam 

•~<>p!is  trifolia. 

Crtman  Canadenee , 

Vatviniam  PennsylTanicom... 

Vkite  rotandifolia , 

OAlrpso  bnrealis 

Fmgaria  Virglniana. 

veacA 

*laibjras  mailtima , 

niQtoDia  borealis 

.Hhianchemnm  Caoadense. 

^■»Raeenia  purparea. 

v-ff'inium  Oxyooccus. 

I'dnandia  Uyida 

UDDaea  ••orealla 

i  m  versicolor. 

SzDilicina  trlfolia , 

Crpripedinm  pubeacens 

*Kott  Uaada 

'ieam  rivale 

i'omim  ftoloniiera 

i.kcmcrrhiza  breriatylis , 

•Hasancalm  hSapIdns 

Viburnum  opnlus 

I>r,i!eera  obloofftfolia 

P^u  jsonatum  biflorum 

Hal  uDMilnfl  Flammula  var.  in 

tprmedios 

fTnis  Amerioina 

*<.'orDaiidra  pallida 

f 'xalis  acetoeella 

Anemone  Pennaylyanica 

Ci^dalis  elauca 

Kipfaar  adVena 

pTTt^a  rotandifolia,  incamata . 

Thiilietnim  polygonam 

'j«liam  triflorum '...... 

pTToia  chJorantlia 

Crpripedinm  parvlflonim 

'Ar^Daria  Groenlandica 

K^lmia  angustlfolla 

Am^mone  parrlfiora. 

^^om  trifldum 

Crjiripedinin  acaule 

Pitf^ntilla  PeDoarlTanica 

Pyrtila  rotundiA^ 

l/rjirera  SolliTantii 

r^^matnctom 

incTTUla  trifidfl 

Areihuaa  boltMaa. 

G'v'dyera  fepeu 


Clay  belt 


June....S 
• .  .o 
...7 
...7 
...7 
...7 
...7 
...7 
...7 
...7 
...7 
. .  .0 

.  •  .o 

...H 
.  •  .o 
• .  •<> 

•  >  .a 

•  •  .a 

...  V 

g 

•  •  •» 

■  •  •  9 

■  •  •  V 

•  •    aV 

•  ■   *  «f 

..10 
..10 
..10 
..10 
..10 
..10 
..10 
..10 
..10 
..10 
..12 
..12 
..12 
..12 
..12 
..15 
.  15 
..15 
..16 
..16 
..17 
..17 
..17 
..17 
..17 
..19 
..19 
..19 
..20 
..20 

..20 
..21 
..21 
..21 
..21 
..22 
..22 
..24 
..26 
..26 
..26 
..27 
..27 
..30 
..80 
July 


...2 
...2 


Ouclph 


May...  15 

. . .  .o 

...  .n 

'<  ft 

.11 

..3 
.22 
.17 


II 


June. 
May  . 


•'    ...28 

"    ...80 

Apr 26 

May  ...23 
"  7 

'*     ...15 
••     ...27 

••     ...27 


"     ...80 

•  (  o 

...  .o 

•'     ...30 
••     ...27 


••     ...27 

•*     ...18 

.Tune...  11 

May  ...14 


••     ...11 
••     ...16 


II 


...27 


June....  6 
••    ...26 

••    ...11 

•'  ....6 
May... 27 

••  ...30 
June...  13 

**  0 

.  .  .  .  <r 

May  ...26 
June.... 9 


May... 24 


June... 16 
••     ...26 

♦•     ...14 
••    ...14 


II  7 

•  •  •  •  ■ 

**  4 

•  •  «  •  ■ 


Plant 


«< 


..18 
July... 28 


Ranunculus  septentrlonalis 

Circaea  Alpina 

Potentilla  palustris 

Epiloblum  augustlfolium 

Fyrola  secunda 

Halenia  deflexa 

Habenaria  bracteata 

CampHnula  rotundifolia 

Viburnum  casnnoides 

Pyrola  minor 

Potentilla  fruticosa 

PoKonIa  |>endula 

Coniua  panleulata 

Habenaria  hyperborea 

♦Epilobium  Hornemanni 

Suyrlnuhium  augrustifolium 

Habenaria  dilatata 

♦Scutellaria  lateriflora 

Epilobium  lineare  

C>'pripedium  apectabile 

Oeum  triflorum 

♦Scutellaria  galericulata 

Tofieldia  palustris 

Monefles  grandiflora 

Angelica  atropurpurea 

Monotropa  Hypopitys 

Veronica  scuteilata 

Galium  asprellum 

Nasturtium  officinale 

Pogonia  ophioglossoides 

*Rumex  Bnttanica 

Epilobium  coloratum 

Monotropa  unlflora 

Spiraea  salicifolia 

Mimulus  ringena  

Eupatorium  ageratoides 

Campanula  aparinoides 

Ranunculus  circinatus 

Lobelia  spicata 

Polygonum  amphibium 

Mentha  Canadensis 

Sagittaria  variabilis 

Ranunculus  Flammula  var.rep- 
tana 

Ranunculus  afflnis 

Aster  tardiflorua 

' '     puniceus  var .  lucidulus . . 

Solidago  uliglnofla 

Spiranthes  Romanzofl9ana 

Urtica  gracilis 

Gaultheria  procumbens 

Impatiens  fulva 

Scutellaria  canescens 

Corvdalis  aurea 

Chelone  glabra 

Potentilla  tridentata 

Bidens  cemua 

♦Hypericum  (^anadense 

Solidago  rugpea 

Aster  macTophyllus 

♦Aster  Novae- Angliae 

Stellaria  longlfelia 

Aster  multiflorus 

Hieracium  Canadense 

Agrimonia  Bupatoria 

Potentilla  fruticosa 

Prenanthes  racemosa 

Erlgeron  acris 

Aster  paniculatis 

Betula  pumilla 

"      glandulosa 

Poa  serotina 

Myrica  asplenifolia 

Apocynum  androesmifolium  . . 

Calla  palustris 

Prunus  Pennsylvanlca 

Vaccinium  ullginosum 

Chiogenes  serpyllifolia 

CoryTus  rostrata 

Typha  latifolia 


Clay  belt 


July 


Aug 


Sept 


...4 
. .  .5 
...6 
. .  .6 
...7 
...7 
...7 
. .  .o 

.  .  mO 
.  .   •  O 

..10 
..10 
..10 
..10 
..10 
..10 
..13 
..13 
..18 
..14 
..14 
..14 
..14 
..18 
..18 
..19 
..21 
..21 
..21 
..28 
..24 
..24 
..24 
..24 
..24 
..24 
..24 
..28 
..28 
..28 
..28 
..29 

..81 
..81 
. .  .8 
. .  .9 
. .  .9 
...4 
...7 
. .  .s 
...9 

•  ■  •  17 

•  ■  ••! 

..IS 
..14 
..16 
..16 
..16 
..16 
..16 
..17 
..26 
..26 
..28 
..28 
..28 
..28 
..16 


Ouelph 


June... 22 
July 6 


June... 26 


••    ...28 

"     ...28 
"     ...24 


ti 


...22 


"     ...20 
July  ....5 


June. .  .29 
••    ...80 

July... 25 
••    ...20 


•'  ...18 
"  ...16 
»•     ...19 


"     ...16 
"    ...25 

Aug  ....8 


«(  a 

•  •  «  •  V 

July  ...25 


...27 
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Kubus  ohamaemorns. 
Crataegus   Grus-galii. 
Lilinm   CanadenBe. 
Heraolenm    lanatum. 
Oeranium   Garoliodaiiain. 
Ceratophyllam   demerium. 

Foreit    Treet   and    Shru'bs. 


Pioea  nigra. 

"  "      var.   rubra 

alba. 
Pinuf   Btrobuf. 

"        reslnoia. 

"        Banksiana. 
Abies  balsaihea. 
Tazus  Ganadensis. 
Lariz   Amerioana. 
Thuja  oooidentalif. 
Balis  nigra   (and  other  sp.) 
Populni    tremuloides. 
"         balsamifera. 
Oorylus  roatrata. 
Alnus  inoanai. 
Betula   papyrifera. 

••       lutea. 
Pyrus  Americana. 
^lm^8   Amerioana. 
Frazinus    Bambuoifolia. 
Acer   gpioatum. 

Plants    OTOtoina    in    Indian    Gardens    or    on 

Portages. 

Polygonum    avlculare. 
dumetorum. 


<< 


Gapsella   Bursarpastoria. 
Tarazacum  offldnaie. 
Plantago  major. 
Trifolium  repeni. 
Lepidium  yi]:ginicum. 
Poa  prateniif. 

"     annual. 

"     compresaa. 
Brunella  vulgarig. 
^rigeron  Philadelphioum. 
Achillea  millefolium. 
Oraphalium  deourrena. 
Cnioua   arTenaia. 

Some   Cryptograms. 

Botrychium   Virglnianum. 
AjBplenium  Thelypteroides. 
Onoolea    aenaibilU. 
Pteria  aquilina. 
Adiantum  pedatum. 
Polypodium   Tulgare. 
Oamunda   regalia. 
Lyoopodium   annotinum. 

"  oomplanatum. 

Eqniaetum  pratenae. 
*<  paluatrei 

Karcbantia    polymorpha. 
Many  lichena  and  moaaes. 


In  concluding  this  section  on  the  flora  I  would  like  to  call  attention  to  the  luxn 
ant  growth  of  many  of  the  smaller  wild  fruits.  Raspberries  in  the  "windfalls,"  a 
red  currants  in  the  poplar  areas  are  particularly  common,  and  they  attain  a  size  a 
flavor  almost  equalling  the  cultivated  fruit  of  southern  Ontario.  These  fruits  ripeu 
about  25  July. 

IV.    FAUNA 


I 


'J 


Fur-bearing  and  Other  Animals 

This  subject  has  been  considered  so  often  that  it  is  hardly  necessary  to  deal  v 
it  now.  One  point  of  interest,  however,  must  be  mentioned,  namely,  the  increase 
the  number  of  beaver  in  this  region,  beacuse  of  wise  protective  legislation.  Bea^ 
are  now  quite  numerous  in^the  western  part  of  the  region  traversed,  and,  aceordi 
to  the  inhabitants  of  the  country  they  are  on  the  increase. 

The  skins  taken  in  trade  from  the  Indians  at  Fort  Mattagami  during  the  j< 
ending  June,  1904,  were,  in  part,  as  follows:  martin,  300;  bear,  15;  mink,  300;  ma 
rat,  2,000;  otter,  38;  red  fox,  10;  lynx,  7.  Besides  these  animals,  fisher  and  ermi 
occur. 

Of  interest  to  the  sportsman  is  the  fact  that  moose  are  exceedingly  comm 
While  paddling  on  a  little  creek  that  flows  into  Moose  lake,  three  were  seen  in  i 
morning.  They  seem  to  be  particularly  numerous  in  this  locajtiy.  Red  deer  i 
caribou  also  occur,  but  are  not  so  common  as  moose. 


Fish 

The  larger  rivers  and  lakes  of  the  region  are  very  muddy,  and  for  this  re& 
the  fisherman  must  use  other  means  than  trolling  in  these  waters.  The  Indians  ^ 
nets  catch  large  numbers  of  pike,  pickerel,  whitefish,  and,  in  some  localities,  sturge 
In  the  smaller  rivers  and  lakes,  which  usually  have  beautifully  clear  water,  pike  \ 
pickerel  are  readily  caught  with  a  troll. 

16a  M. 
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Birds 

Tke  following  birds  were  seen  during  the  summer: 

Oanada   Jay,   Perliorens  Canadentii. 

Bluebird.  8iaU&  ilalls.  1 

Blaek-headed  Onll,  Lams  atrioiila. 

Amerioan  Bobin,  Memla  migratoria. 

White-tbroaied   Sparrow,   Zonotrichia  albioollit. 

Wilson's   Thrtub,  Tardus   fuioesoens. 

Amerioan   Bedktart,  Bedel topbaga   ruticilla. 

Jtmoo,  Jimoo  biemalis. 

Indigo   Banting,   Paeserina   cyanea. 

Prairie   Hen,   Tympanuobus   Americanus. 

Water  Tbmib,   Beiarns  NoveboracensiB. 

Bed-eyed  Yireo,  Yireo  oliTaoent. 

Phoebe,  Sagorais  phoebe. 

BoBty  jBlaokbird,  Sooleoopbagos  GarolinuB. 

Blaokbamian   Warbler,   Dendroioa   BlackbarniK. 

Prothonotaiy  Warbler,  Prothonotaria  dtrea. 

Yellow-bellied  Bapsnoker,  Sphyrapicas  Tariua. 

NigbthaWk,  Ohordeilee  'Vir^niaas. 

Belted  Klngflsher,  Oeryle  aloyon. 

Nortbern   Ka>en,   Corvus  corax-principalis. 

Flicker,  Oolaptes  amatos. 

Bald  Eagle,  Haliaetus   leucocephalaB. 

Song  Sparrow,  Melospisa  fasciata. 

BedpolL   Aoan^hls  linaria. 

Cedar   wax  wing,   Ampelis  cedrornm. 

Great  Homed  Owl.  Babo  Virginianns. 

Amerioan  Ooshawk,  Aooipiter  a^oapillos. 

Brown   Creeper,   Certbia   familiaris  Americana. 

Loon,  Urinator  Imber. 

White  Crane,  Oras   Americana. 

Blae-headed  Yireo.  Yireo  soliiarios. 

HudjBonisn  Chickadee.   Paras  HadsonicaB. 

Oven-bird,  Seiaras  aarocaplllns. 

Amerioan  goldfinch.   Spinas  tristls. 

Hermit  ThraBh,  TardaB   aonalaschha  pallasii. 

Ptarmigan,  Lagopas  lagopns. 

Boiled  Oroase,  Bonasa  ombellas. 

Canada  GrouBe.   DendragapuB   CanadenslB. 

Oolden-erested  Kinglet,  Begnlos  satrapa. 

Pileated  Woodpecker,  Oeopblceas  pileatos. 

The  ornithologist  will  be  interested  to  learn  that  the  prairie  hen  was  found  in 
the  region.    Only  one  flock,  however,  was  seen.     Several  ptarmigan  were  also  observed. 

V.  CONCLUSION 

That  this  region  will  be  a  valuable  addition  to  Ontario's  Agricultural  lands  can- 
not be  doubted.  It  resemUes  the  Temiskaming  district  in  many  respects,  and  the  pro- 
gress of  agriculture  in  this  district  is  a  guarantee  of  the  agricultural  value  of  the 
region  under  consideration.  Its  vast  extent  of  clay  and  day  loam  soil,  the  richest  and 
best-drained  being  the  twenty-five  per  cent,  of  the  region  wooded  with  aspen,  poplar 
and  associated  trees;  its  supply  of  pulpwood,  which  will  aid  the  settler  in  making  the 
"early''  years  profitable;  its  spruce,  poplar,  balm  of  Gilead  and  birch,  which  will  pro- 
ride  a  considerable  amount  of  timber  for  export  after  the  needs  of  the  settler  are 
supplied;  its  jack-pine  and  tamarack,  which  will  provide  material  for  railway  ties; 
its  stores  of  peat,  which,  on  the  development  of  the  peat  industry,  will  afford  a  valu- 
able supply  of  fuel;  its  numerous  rivers  and  streams,  which  naturally  irrigate  the 
country  and,  as  weU,  afford  drainage;  its  deposits  of  sand  and  gravel,  and  its  outcrops 
of  rock,  which  will  be  useful  for  building  purposes,  and  the  making  of  roads;  these 
are  some  of  the  factors  which  will  aid  in  the  development  of  this  region  as  soon  as  it 
is  brought  into  connection  with  southern  Ontario,  and  the  rest  of  Canada  by  railway 
construction. 

t 

VI.  APPENDIX 

(1).   Chemical  Analyses  of  Soil 

The  following  report  on  the  chemical  analysis  of  the  soil  samples  collected  by  the 
writer  was  made  by  Prof.  Harcourt  of  the  Ontario  Agricultural  College,  Quelpb. 
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''During  the  last  excursion  of  the  Provincial  Bureau  of  Mines  Exploration  Party 
into  the  Abitibi,  Mr.  A  Henderson,  B.A.,  Agriculturist  of  the  party,  collected  a 
number  of  samples  of  soils  typical  of  the  sections  passed  through.  As  we  could  not 
undertake  to  analyse  all  the  soils  collected,  Mr.  Henderson  selected  seven  samples, 
each  of  which  had  been  gathered  in  such  a  way  as  ^o  fairly  well  represent  the  soil  charac- 
teristic of  as  many  different  sections  of  the  country,  and  submitted  these  for  analysis. 

''The  following  notes  on  the  location  and  the  trees  growing  on  the  soil  from  which 
the  samples  were  taken  were  made  by  Mr.  Henderson : 

*^No.  5.  From  Frederick  House  river  bank  at  the  north  boundary  of  Mann  town- 
ship. Timber — spruce  6  to  8  inches,  birch  5  to  6  inches,  and  poplar  10  inches  in 
diameter,  growing  about  40  feet  high. 

"No.  9.  From  Teefy  township.  Characteristic  soil  of  the  Abitibi  river  bank,  ex- 
tending from   one-quarter  to  two  miles   back  from  river.     Heavily  timbered,  poplar, 

spruce,   balsam,    and  occasional  birch   and    jack    pine,  trees    large.      There  is  a  well 

decayed  covering  of  humus  six  inches  deep. 

"iV^o.  11.  From  Knox  township,  jack  pine  soil.  Principal  trees  jack  pine,  poplar, 
b^ack  spruce,  and  a  few  birch,  rather  small.  Very  little  decaying  organic  matter  oa 
surface. 

"iV^o.  17.  From  Teefy  township,  at  Iroquois  falls.  One  of  the  most  common  soils 
in  the  Abitibi  district — a  representative  soil — along  with  No.  9  of  the  river  bank 
and  poplar  knoll  areas  of  the  region  traversed.  Timber  is  poplar,  spruce  and  balsam. 
Poplar  grows  very  large. 

**No.  2S,  From  bank  of  creek  flowing  into  Frederick  House  river  near  the  point 
where  it  crosses  Niven's  line  (mile  157).  Timbered  with  spruce,  poplar,  and  balsam,  8 
to  15  inches  in  diameter.  Scattered  timber,  much  wind  fall.  Cedar  12  inches  in  dia- 
meter along  water  edge. 

"i\^o.  SO.  From  bank  of  creek  in  Knox  township.  A  common  soil  along  creeks 
and  rivers.  Luxuriant  growth  of  river  hay,  willows,  alders,  etc.  Apparently  the  most 
productive  soil  in  the  Abitibi  district. 

"2V^o.  29.  From  a  tamarack  swamp,  with  a  growth  of  large  tamarack  (now  all  dead), 
and  a  dense  undergrowth  of  alder  shrubs.  Sample  taken  from  the  top  of  subsoil, 
ccvered  by  one  foot  of  decaying  organic  matter.  This  soil  is  like  that  of  the  black 
spruce  forest,  which  covers  59  per  cent,  of  the  region  traversed. 

"The  following  table  gives  the  composition  of  the  soils.  The  samples  were  taken 
below  the  layer  of  decaying  organic  matter,  and  may,  therefore,  be  considered  sub- 
soils. 

(2).   Composition  of  Soils  from  Abitibi  District 


Constituent. 


Moisture  

Organic  and  volatile 

Insoluble  residue 

Iron  and  aluminium 

(FejOj  and  AljOj) 

Lime  (CaO) 

MagnesU  (MgO) 

Potash  (KaO) 

Phosphoric  acid  (PoOs) 

Total  nitrogen 

Humus 


No.  6. 

No.  9. 

No.  11. 

No  17. 

.No.  23. 

No.  80. 

1.4 

3.4 

0.72 

4.80 

8.91 

5.29 

8.9 

13.65 

8.64 

14. S3 

7.86 

18.24 

8«.3 

67.8 

68.7 

64.8 

68.1 

54.8 

6.52 

9.28 

4.3 

12.16 

14.45 

11.81 

0.796 

1.615 

0.91 

1.286 

1.08 

1.81 

9.61 

0.482 

0.767 

1.34 

2.26 

0.604 

0.26 

0.75 

0.118 

0.74 

0.864 

0.96 

0.115 

0.17 

Trace. 

0.148 

0.106 

0  288 

0.087 

0.387 

0.07 

0.297 

0.12 

0.612 

1.28 

6.98 

0.90 

6.06 

1.07 

6.42 

No.  29. 


6.15 
14.27 
60.81 

18.65 

1.58 

4.41 

0.8977 
.24 
.157 

8.21 


'^ 


'^The  above  table  of  analysis  does  not  give  definite  information  regarding  the  form 
of  combination  of  the  various  plant  food  constituents,  nor  does  it  tell  how  much  cf 
the  potash  and  phosphoric  acid  are  in  an  available  form;  but  it  does  show  plainly 
v'hich  soils  have  enough  plant  food  to  rank  as  good  productive  soils,  provided  the 
physical  conditions  are  right. 
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''6oil  No.  11  is  almost  totally  unfit  for  agricultural  purposes,  and  No.  5  is  hardly 
up  to  the  minimum  limits  for  good  crop  production.  Fortunately  these  soils  form  a 
comparatively  small  part  of  the  Abitibi  district,  and  should  never  be  cleared  up,  but 
Fhould   be  kept  as  forest  reserves. 

''Acxsording  to  the  figures  in  the  table  Soil  No.  30  should,  other  conditions  beinir 
eqoal^  give  t^he  best  results  when  it  is  put  under  cultivation.  This  agrees  with  Mr. 
Henderson's  notes,  for  he  pronounces  this  the  most  productive  soil  in  the  whole 
Abitibi  district. 

"The  most  important  point  in  connection  with  these  analyses  is,  however,  the  fact 
that  soils  N'os.  9  and  17,  which  Mr.  Henderson  states  are  the  representative  soils  of 
the  poplar  knoll  and  river  bank  types  of  country  (25  per  cent,  of  ^e  area  explored), 
sre  well  supplied  with  lime,  potash,  phosphoric  acid  and  nitrogen.  They  are  a  little 
low  in  phosphoric  acid,  but  it  must  be  remembered  these  samples  were  taken  below 
the  top  black  mould,  and  are,  therefore,  more  likely  to  be  poor  in  this  constituent. 

**No.  29,  representative  of  the  black  spruce  forest  type  of  country  (59  per  cent,  of 
the  area  explored),  is  a  fair  soil.  The  amount  of  phosphoric  acid  is  somewhat  low 
but  potash  is  very  high.  This  subsoil  contained  more  humus  than  any  of  the  othar 
soils  we  have  examined,  although  apparently  is  was  not  very  well  decomposed,  becanso 
the  amount  of  nitrogen  is  low.  I  am  of  the  opinion  that  this  soil  would,  with  judicious 
treatment,  be  quite  productive. 

"It  is  very  doubtful  if  any  of  the  ordinary  soils  of  older  Ontario  ever  contained 
any  larger  amoant  of  the  mineral  constituents,  and  there  is  no  apparent  reason  wby 
these  should  not  be  i^ood  productive  soils." 
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McCANN   TOWNSHIP  AND  N.  W.  OF  LAKE  ABITIBI 

BY  J   K  WORKMAN 

[The  foUowiiiK  DotcB  descriptive  of  the  township  of  McCftun,  which  lies  west  of  the 
TemiskaminK  and  Northern  Ontario  railway,  and  north  of  the  Height  of  Land,  sod 
also  of  the  country  adjacent  to  the  base  line  run  by  0.  L.  S.  Speight  in  1904  eastward 
from  the  162nd  niile  post  on  the  boundary  Between  the  districts  of  Nipissing  and  Al- 
goma,  are  by  Dr.  J.  K.  Workman,  who  accompanied  Mr.  Speight's  survey  party  in  the 
capacity  of  geologist.  Like  much  of  the  region  in  tJie  neighborhood  of  take  Abitibi 
the  soil  and  timber  are  likely  to  prove  of  more  importance  than  possible  resources  in  the 
way  of  minerals ;  and  observations  of  the  geology  are  difficult  and  scanty  owing 
M  the  widespread  mantle  of  drift  material  which  effectually  conceals  the  rock  forms. 
tions.      T.  W.  G.] 

About  the  middle  of  May  1904,  I  received  instructions  from  Mr.  T.  W.  Gibson, 
Director  of  the  Bureau  of  Mines,  advising  me  cf  my  appointment  as  geologist  attacheil 
to  the  surveying  party  of  Mr.  T.  B.  Speight,  O.  L.  S.,  who  would  be  engaged  during 
the  summer  in  running  base  lines  in  the  district  lying  northwest  of  the  Abitibi  lakei. 

My  instructions  were  to  gain  all  the  information  possible  about  the  rocks  anl 
minerals  occurring  in  the  districts  immediately  adjacent  to  Mr.  Speight's  lines,  but 
if  it  so  happened  that  the  district  was  covered  with,  drift  and  therefore  an  agriculturil 
Stction,  I  was  to  devote  my  time  to  studying  the  character  of  the  soil  and  timber. 
It  was  also  my  duty  to  note  the  flora  and  fauna  encountered  during  the  summer. 

Mr.  Speight  notified  mo  that  the  party  would  leave  Toronto  on  Friday,  26-h 
May.  Deciding  to  join  him  there  I  left  Kingston  on  Thursday  and  so  was  ensbkd 
to  have  an  interview  with  Mr.  Gibson,  receiving  more  detailed  instruction  and  sonif 
instruments  for  ase  during  the  trip.  Mr.  Speight's  party  did  not  leave  on  Frids.< 
as  planned,  on  account  of  the  heavy  rainfalls  earlier  in  the  week ;  however  they  arrireil 
at  New  Liakeard  on  Tuesday's  boat.  We  left  next  imorning  via  steamer  Geisha  but 
had  to  transfer  at  the  mouth  of  the  Blanche  river  to  the  steamer  Ville  Marie,  as  w< 
met  with  an  obstruction  of  logs  at  this  point.  We  arrived  at  Tomstown  during  tb; 
course  of  the  afternoon. 

On  the  morning  of  2nd  June  all  arrangements  Having  been  coniplet«d,  we   lef 
on   our   trip    northward   in   five   Peterborough   canoes.      There   were  seventeen    men   ii 
the  party,  all  told.     We  made  good  time  going  in.     Ascending  the  Blanche  river  w. 
passed   through  Round  and  Kenogami  lakes,   then   continuing '  up   Black   creek,   whici 
is  very  sinuous,  we  came  to  the  Height  of  Land  portage.     Crossing  this,  we  descende< 
the  White  Clay   and   Black  rivers  to  McDougall's   clearing,   arriving  at  this  point 
Friday    9th   June,    having   met  with   no   serious    accident   or    delay.     Here  we    cact 
most  of  6xa  provisions,  and^nezt  day  we  started  south  on  a  canoe  route  which  leai 
the  Black  river  at  this  point  for  Metachewan  post,  as  Mr.  Speight  intended  to  ficisl 
subdividing   McCann   township  before   commencing   his  base  line   woti..     The  series   oi 
lakes  and  portages  at  this  end  of  the  canoe  route  has  already  been  described   by   Di 
Kay  in  the  Thirteenth  Report  of  the  Bureau  of  Mines. 

McCann  Township 

The  topography  of  McCann  township  is  somewhat  diversified.  In  the  norther 
part  the  elevation  does  not  vary  much.  In  the  central  portion  west  of  Grave  lak^ 
and  east  and  west  of  Bethea  lake  there  are  a  number  of  ridges  which  have  a  genera 
direction  of  northwest  and  southeast.  Some  of  these  ridges  attain  an  elevatio 
one  hundred  and  fifty  feet  or  more  above  the  level  of  the  lakes.  In  the  southwe- 
part  of  the  township  the  ridges  do  not  attain  as  great  elevations,  nor  do  they  seen 
to  have  any  common  direction.     They  are  flanked  by  long  easy  slopes  of  sandy  soil. 

The  lakes  in  the  township  are  six  in  number.  The  north  boundary  of  the  townsli: 
cuts  across  Cherty  lake  about  ten  chains  from  its  southern  extremity.  Grave.  Bethc 
and  Gowan  lakes  have  been  described  by  Dr,  Kay.  Cayea  lake  lies  about  three-quarter 
cl  a  mile  east  of  Bethea  lake.     It  is  about  fifty  chains  long  and  fifteen  wide,  its  longe 
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axis  lying  north  and  south.  The  sixth  lake  is  about  the  same  size  as  Cayea  lake,  but 
with  its  longer  axis  lying  east  and  west.  It  is  situated  in  lots  9  and  10,  concessions 
I  and  II.  These  lakes  were  all  traversed  by  Mr.  Speight  while  surveying  the  township, 
and  so  can  be  accurately  placed  on  the  map.  We  found  them  very  useful  as  they 
facilitated  the  work  of  moving  camp  to  various  positions  in  the  township. 

.    ROCK  EXPOSURES 

There  are  only  a  few  rock  exposures  in  the  township.  These  are,  with  one 
exception,  phases  of  the  dolerite  described  by  Dr.  Kay;  this  exception  occurred  on 
the  top  of  a  ridge  one  hundred  feet  high,  three-quarters  of  a  mile  west  of  Grave  lake. 
Here  the  roots  of  a  fallen  tree  had  torn  away  the  soil  and  laid  bare  a  contact  of 
medium-grained  dark  dolerite  and  a  light  colored  granite,  the  dolerite  Keing  super- 
imposed on  the  granite.  The  dolerite  lay  to  the  south,  the  line  of  contact  being 
about  east  and  west.  Although  a  careful  search  was  Invade  no  further  exposure  was 
seen  in  this  neighborhood. 

Four  other  exposures,  all  of  dolerite,  occur  in  the  township :  (1)  near  the  west 
boundary,  lot  12,  con.  II.  Here  there  is  a  low  ridge-like  exposure  of  coarse  dolerite, 
which  runs  north  and  south,  but  soon  becomes  lost  in  the  glacial  drift.  (2)  On  the 
fouthwest  shore  of  Bethea  lake  there  is  a  small  exposure  of  medium-grained  dolerite 
carrying  a  considerable  amount  of  pyrite.  A  similar  outcrop  occurs  just  across  the 
lake  in  a  northeasterly  direction.  (3)  By  far  the  largest  mass  of  rock  exposed  in  the 
township  is  situated  east  of  Bethea  lake.  It  is  a  ridge-like  formation  over  one  hun- 
dred and  fifty  feet  high,  and  about  a  mile  in  length,  having  a  general  southeast  and 
northwest  direction.  This  rock  too  is  doleritic  in  character,  but  has  a  certain  degree 
of  schistosity  developed.  (4)  Along  the  east  boundary  from  con.  ti  to  con.  IV,  thera 
is  a  series  of  outcrops  of  a  ridge  of  fine-grained  pyritous  dolerite. 

SOIL 

The  soil  of  the  township  is  also  much  varied  in  character.  Th^e  northeast  and 
central  parts  have  a  good  clay  soil,  but  parts  of  the  north  and  east  tracts*  require 
draining.  The  southwest  portion  has  a  soil  of  a  sandy  nature,  but  the  tops  of  the 
ridges  are  composed  of  a  sandy  loam.  The  tract  lying  to  the  southeast  has  more  clay 
in  ita  composition,  but  it  is  rather  low  and  wet,  being  covered  with  moss  and  small 
bushes.  Along  the  east  boundary  it  is  swampy  on  account  of  the  ridge  of  rock  ^o 
the  east,  which  holds  the  water. 

Including  the  parts  that  need  draining,  about  sixty  per  cent,  of  this  township 
is  suitable  for  agricultural  purposes. 

TIMBER 

The  timber  of  the  township  is  not  valuable  except  for  pulp-wood  and  building 
(purposes,  with  the  exception  of  the  cedar,  which  grows  in  the  swampy  section  on  tht^ 
east  side.  The  sandy  tracts  in  the  southwest^  part  of  the  township  are  sparsely  wooded 
with  small  Banksian  pine.  The  ridges  and  the  rest  of  the  township  are  covered  with 
tprnoe,  balsam,  white  birch  and  poplar.  A  few  isolated  pines  and  soft  maples  were 
tlso  noted.     There  is  quite  sufficient  Hmber  to  meet  all  agricultural  purposes. 

On  Thursday,  8th  July,  we  finished  the  township,  and  the  next  day  we 
returned  to  McDougall's  clearing.  Saturday  Mr.  Stock,  who  had  been  with  the  party 
locating  veteran's  claims,  and  three  of  the  men  started  for  New  Liskeard  by  tlio 
Blanche  route.  .  The  rest  of  the  party  continued  down  the  Black  river.  For  the 
first  ^re  miles  the  east  bank  showed  evidence  of  having  been  burnt  over  years  ago, 
but  the  river  passes  through  a  good  clay  area,  which  seems  to  be  very  suitable  for 
agricultural  purposes. 

Before  we  reached  the  Abitibi  river  we  met  some  other  members  of  the  p&rty,  who 
had  been  away  bringing  in  supplies  by  the  Quinze  route,  and  were  on  their  way  to  join 
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us.  This  part  of  the  Black  river  and  the  Ahitibi  river  to  the  Long  Sault  rapids  kas 
a'.r^dy  been  thoroughly  described  in  Reports  of  the  Bureau  of  Mines,  namely,  by 
9r.  Parks  in  the  Eighth  Report,  and  by  Dr.  Kay  in  the  Thirteenth  Report;  also  by 
Mr.  M.  B.  Baker  in  the  Report  of  the  Exploration  and  Survey  of  Northern  Ontario  in 
1900,  and  by  Mr.  W.  J.  Wilson  in  the  Sununary  Report  of  the  Geological  Sunrey, 
1902. 

If  the  soil  we  saw  in  passing  down  the  rivers  is  typical  of  the  district,  this  w<ll 
undoubtedly  be  a  very  fine  agricidtural  section  when  the  railways  are  completed  ani 
is  is  opened  up  and  settled. 

Work  on  Base  Line 

On  Monday  11th  July  we  arrived  at  an  Indian's  shack  on  the  right  bank  of  the 
river.  Mr.  Speight  had  decided  to  make  this  point  his  base  of  supplies  during  the 
commencement  of  the  base  line  work.  Here  we  found  that  the  men  who  had  gone 
ahead  of  us  to  cut  out  a  trail  from  the  162nd  mile  post  on  the  Nipissing-AIgoma 
boundary  to  the  Abitibi  river,  had  not  yet  returned. 

In  order  to  accomplish  something  during  this  enforced  delay,  Mr.  Speight  decided 
to  move  part  of  the  provisions  to  another  shack  at  the  head  of  the  Long  Sault.  This 
was  the  undertaking  in  which  we  were  so  unfortunate  as  to  lose  two  men  by  drowning. 
Meanwhile  we  had  moved  five  miles  down  the  river  to  the  point  from  which  the  guides 
had  started  on  their  trip  to  the  boundary.  As  they  had  not  returned  by  Friday,  we 
commenced  our  journey  to  the  line  by  this  route.  This  trail  came  out  at  the  I66th 
mile  post,  so  we  had  to  go  four  miles  south  to  the  starting  point  of  the  base  line 
work. 

Commencing  at  the  river,  the  first  three-quarters  of  a  mile  of  this  trail  passed 
through  a  wet  swampy  tract  covered  with  moss,  and  in  places  Labrador  tea,  tka 
timber  being  entirely  spruce.  Then  we  came  to  the  only  exposure  of  rock  met  with 
west  of  the  Abitibi,  a  small  outcrop  of  light-colored,  coarse-grained  granite.  Passing 
over  a  slight  rise  at  a  distance  of  one  mile  from  the  Abitibi,  we  came  to  a  river  forty 
feet  wide,  flowing  northward,  but  it  was  unnavigable  owing  to  driftwood.  Orosstag 
the  river  we  continued  in  a  southwest  direction.  The  soil  in  this  vicinity  was  a  very 
fine  clay,  supporting  a  growth  of  large  timber,  mainly  spruce,  while  birch,  tamarack, 
poplar  and  balm  of  Gilead. 

At  a  distance  of  five  miles  from  the  Abitibi  river  we  came  to  a  lake  one  mile  lomg 
and  twenty  chains  wide,  its  longer  axis  being  north  and  south.  We  continued  around 
the  north  end  of  this  lake,  crossing  the  outlet,  a  river  forty  feet  wide.  A  little  further 
on  we  crossed  a  second  stream  twenty-five  feet  wide  which  flowed  south  and  entered  tho 
lake. 

In  the  next  three  miles  the  ground  became  higher;  the  timber  however  was  the 
i  same  as  that  east  of  the  lake.     Another  mile  brought  us  to  the  line ;  this  last  trmet 

was  somewhat  swampy  and  covered  with  moss.     The   timber,  which  was   all   spmce, 
i  •  would  average  ten  inches.    The  line  to  the  162nd  mile  post  was  of  the  same  character 

as  this  last  mile  of  the  trail. 

On  Tuesday  19th  July  the  base  line  work  proper  was  commenced.  The  ground 
was  fairly  level  and  covered  with  moss  to  a  depth  of  six  to  twelve  inches.  The  tim- 
ber was  spruce  and  balsam.  At  five  miles  and  thirty  chains  a  river  half  a  chain  wide 
flowing  northward,  was  crossed.  East  of  the  river  the  ground  became  much  higher, 
and  we  entered  a  belt  of  poplar  about  a  mile  wide,  and  extending  for  several  miles 
both  north  and  south.  The  seventh  and  eighth  miles  passed  through  a  tract  much 
lower  in  elevation,  and  consequently  wet  and  mossy,  the  poplar  giving  place  to  sprues 
and  balsam.  We  now  passed  over  a  low  rid^e,  and  the  {yrcimd  ac^ain  became  marshy. 
This  condition  prevailed  until  within  a  short  distance  of  the  river,  when  we  came  is 
another  ridge  wooded  with  spruce,  poplar,  white  birch  and  balm  of  Gilead.  At  nine 
miles  and  fifty  chains  the  river  was  crossed,  about  one-quarter  of  a  mile  north  of  the 
shack  at  which  we  had  left  our  first  cache. 
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EXPLORING  UNDER  DIFFICULTIES 

Monday  2dth  July  five  men  quit  work  and  left  for  New  Liskeard.  We  moyed 
ctmp  out  to  the  12th  mile  post,  and  on  Tuesday  Mr.  Speight  sent  two  men  out  to  the 
Hudson  Bay  Company's  post,  lake  Abitihi,  to  try  to  secure  more  men.  This  left  him 
Terj  short-handed  to  go  on  with  the  work;  in  fact  for  two  weeks  the  party  consisted 
of  eight  men  all  told. 

East  oi  the  Abitibi  river  the  soil  is  much  drier,  and  the  timber,  which  is  spruce, 
balm  of  Gilead,  balsam  and  poplar,  averages  ten  inches  for  the  first  two  miles.  Near 
tbe  13th  mile  post  we  enter  a  belt  of  poplar  about  one-half  a  mile  wide.  The  timber 
I  to  the  14th  mile  post  is  spruce  and  balsam.  Just  before  the  14th  mile  post  is  reached 
le  come  to,  the  Sucker  river,  which  is  about  twenty-five  feet  wide,  and  fiows  north 
•t  this  point.  The  land  on  both  sides  of  the  line  from  the  14th  to  the  17th  mile  pott 
is  much  higher,  and  supports  a  growth  of  spruce,  white  birch,  balsam,  and  some 
poplar.  •  • 

In  the  18th  mile  this  timber  gives  place  to  rather  small  sized  spruce.  About 
half  a  mile  to  thje  north  there  is  a  small  creek,  which  crosses  the  line  at  the  18th  mile 
prst.  It  flows  in  a  westerly  direction,  and  joins  the  Sucker  river.  Tears  ago  this 
creek  had  been  used  by  beavers,  but  now  the  valley  is  filled  up  with  a  growth  of  black 
•Iders  and  willow.  In  the  19th  mile  the  timber,  is  much  larger,  averaging  twelve 
inches,  but  there  is  a  considerable  amount  of  down  tim'Eer,  making  (ravelling  difficult. 
The  line  in  the  20th  mile  passes  through  an  open  country,  which  stretches  several 
miles  both  north  and  south,  and  is  sparsely  wooded  with  bastard  spruce.  The  remain- 
ing three  miles  of  this  line  is  rougher,  the  timber  being  mainly  spruce,  and  comes 
Gflder  the  classification  brul^.  This  tract  extends  to  the  Sucker  river  on  the  west, 
>o  the  5th  mile  post  on  the  north,  and  several  miles  to  the  eastward. 

Continuing,  we  now  enter  a  more  open  section,  wooded  with  spruce  and  balsam, 
rhich  average  five  inches.  In  the  seventh  mile  the  timber  is  much  larger,  and  cniir 
foists  of  spruce,  tamarack,  white  birch  and  balsam.  Adjacent  to  the  ninth  mile  the 
groond  is  covered  with  a  greater  depth  of  moss,  and  is  wet  and  soggy.  This  condition 
prevails  to  the  12th  mile  post,  except  that  the  timber  is  much  larger  in  the  latter 
ricinity.  In  the  thirteenth  mile  the  soil  becomes  much  drier.  Just  west  of  the  ISth. 
mile  post  is  a  small  lake.  This  is  the  first  met  with  east  of  the  Abitibi  river.  The 
timber  to  the  16th  mile  post  is  spruce,  balsam,  poplar  and  birch,  averaging  twelve 
inches. 

THE  CHIN  RIVER 
At  this  point  the  Chin  river  is  reached,  two  and  a  half  chains  wide,  with  banks 
tbirty-five  feet  high.    We  crossed  over  on  a  raft  without  serious  mishap,  and  camped 
on  the  north  bank.     The  timber  north  of  the  river  is  large,  spruce,  tamarack,  birch, 
1-alsam,  balm  of  Gilead  and  poplar,  with  a  considerable  amount  of  windfall. 

This  part  of  the  Chin  river  is  made  use  of  in  the  canoe  route  from  the  head  of 
the  Long  Sault  to  Litlle  Abitibi  lake.  On  Saturday,  20th  August,  some  of  the  guides 
reached  the  camp,  bringing  in  provisions  from  our  cache  at  the  head  of  the  Long 
Baolt,  in  a  birch  canoe.  I  made  use  of  this  canoe  to  make  a  short  exploratory  trip 
Dp  the  river.  Soon  after  starting  we  passed  some  sharp  angular  boulders  of  gnei« 
in  the  bed  of  the  stream,  their  tops  being  two  or  three  feet  above  the  surface  ot 
the  water.  The  river  gradually  turns  to  the  northeast,  and  after  travelling  two  miles 
CUT  course  lay  due  north,  then  northeast  for  thirty  chains.  A  short  bend  to  the  right 
brooght  us  to  a  lake  which  lay  to  the  north  of  the  river,  its  longer  axis,  one-half  mile 
in  length,  being  parallel  to  the  river,  i.e.,  northeast.  Continuing  up  to  river  thirty 
chains  northward  we  came  to  a  second  expansion  or  lake,  a  little  over  half  a  mile 
long  and  thirty  chains  wide,  its  longer  axis  lying  northwest  and  southeast.  The  river 
enters  this  lake  in  the  southeast  corner.  We  continued  eastward  up  the  river;  about 
hrenty-five  chains  from  the  lake  we  came  to  a  shack  on  the  north  bank,  which  belongeii 
also  to  the  Indian  whose  huts  we  made  use  of  on  the  Abitibi  river.  Half  a  mile  above 
this  shack  we  pitched  camp  for  the  night.     The  next  day  it  rained,  bul  we  ascended 
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the  river  two  miles  farther  in  a  southeasterly  direction,  and  came  to  an  extended  jam 
of  driftwood.  As  there  was  no  portage  to  avoid  this,  we  turned  back.  Arriving  at 
the  northern  lake  we  skirted  the  shore  looking  for  the  portage  leading  to  Little 
>bitibi  lake.     In  this  quest  we  were  unsuccessful. 

From  the  northwest  corner  of  the  lake  we  cut  across  to  the  line,  arriving  at  the 
nineteenth  mile  post,  the  distance  being  three-quarters  of  a  mile.  Returning  to  tb> 
canoe,  we  took  it  back  to  where  the  line  crossed  the  river  and  camped  for  €he  nighc. 
In  the  meantime  Mr.  Speight  had  moved  to  the  head  of  the  line,  so  next  day  ^e 
caught  up  to  him.  The  timber  from  the  river  to  the  end  of  this  twenty-four  miles 
is  large,  and  similar  to  that  found  south  of  the  river.  Small  lakes  are  not  infrequent 
in  this  section. 

On  Wednesday  24th  August  the  line  being  finished,  we  retraced  our  steps  to 
the  12th  mile  post  and  turned  on  to  the  base  line  running  west  from  this  point.  The 
first  mile  .was  swampy,  but  in  the  second  the  ground  became  higher.  At  the  seco.i'l 
mile  post  we  came  to  the  Chin  river  again,  which  here  was  flowing  southwest.  Cros^ 
ing  this  another  half  mile  brought  us  once  more  to  the  river,  now  flowing  northwei»t, 
it  having  made  a  long  bend.  The  banks  at  this  point  were  very  high,  about  forty 
feet. 

The  canoe  being  available  for  a  short  trip,  I  went  down  the  river  about  three  miled. 
The  river  had  a  general  northwesterly  direction.  Ten  chains  from  the  line  a  small 
mass  of  gray  granite  was  observed  on  the  west  bank.  Half  a  mile  down  just  below 
two  small  riffles  we  came  to  an  outcrop  of  coarse  banded  gneiss. 

Thirty  chains  farther  on  brought  us  to  a  low  outcrop  of  granite,  making  a  smili 
bay  where  the  river  swerves  to  the  right.  A  mile  and  a  quarter  down  there  is  an 
exposure  of  pink  gneiss,  with  a  face  about  twenty  feet  square,  standing  out  from  the 
river  bank. 

The  banks  now  become  lower,  being  about  five  feet  highi.  The  timber  is  good  sized 
spruce,  •  tamarack  and  balsam.  After  going  three  miles  we  turned  back.  Going  south 
from  the  line  we  arrived  at  the  junction  of  the  Chin  and  Sucker  rivers,  about  a 
quarter  of  a  mile  up.  Turning  into  the  Sucker  we  passed  a  portage  about  twelve 
chains  up,  which  leads  to  the  head  of  the  Long  Sault,  taking  advantage  of  a  c^ouple 
of  lakes. 

A  mile  up  the  Sucker  we  came  to  a  fifteen-chain  portage  on  the  left  bank,  fo 
Avoid  a  series  of  small  rapids. 

The  river  up  to  this  time  had  a  northeasterly  course;  above  a  bend  its  direction 
was  southwest.  We  turned  into  a  small  creek  lined  with  alders.  At  first  our  course 
was  south,  but  gradually  turned  to  the  west. 

Two  miles  and  a  half  up  this  creek  brought  us  to  the  end  of  the  first  portage 
from  the  Sault.  Here  I  observed  a  small  group  of  scrubby  Banksian  pine.  At  no 
ether  point  were  any  of  these  trees  seen  after  entering  the  Abitibi  district. 

Leaving  the  canoe  here  we  struck  off  north  across  country  reaching  the  line  in 
about  two  miles.  From  this  point  to  the  Abitibi  river,  a  distance  of  six  and  one-kalf 
miles,  thie  ground  is  lightly  rolling  in  character.  The  timber  is  medium  sized  sprue -« 
birch,  balsam  and  poplar.  Two  small  lakes  are  passed,  the  water  From  each  flowing 
northward.  At  ten  miles  and  forty  chains  the  Abitibi  river  is  reached,  about  four 
miles  below  the  head  of  the  Long  Sault.  After  Laving  finished  the  remaining  mile 
and  a  quarter  of  line,  tying  in  on  the  174th  mile  post  of  the  Nipissing-Algoma  bouo- 
dary,  the  packers  said  they  were  unable  to  bring  provisions  down  the  rapids.  As  the 
rest  of  our  base  line  work  was  below  the  Sault,  Mr.  Speight  decided  to  discontinue 
operations  for  the  summer. 

On  Thursday  Ist  September  we  started  on  our  homeward  trip.  Along  the  banks 
of  the  Long  Sault,  there  are  a  great  many  exposures  of  gneiss,  and  gneissoid  and 
granite  boulders  occupy  the  stream  and  shore. 

We  returned  via  the  Abitibi  lakes  and  Quinze  route,  reaching  New  Li^keard  ou 
jHh  September. 
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SOIL  OF  BASE  LINE  REGION 

The  soil  along  the  base  line  work  was  all  of  the  same  character.  With  oud 
exception  is  foand  in  wet  spongy  places^  where  a  brown  muck  overlies  the  clay.  In 
exception  it  consists  of  a  heavy  clay,  and  would  be  excellent  for  wheat  growing.  Tbo 
si^ots  it  is  over  seven  feet  in  depth. 

In  my  opinion  it  is  very  important  that  the  vegetable  mould  on  the  surface  of 
the  ground  should  be  worked  into  the  soil,  instead  of  being  burnt  off  when  clearing. 
As  the  roots  of  the  trees  in  this  district  are  not  deep-seated,  this  r,esult  could  be 
accomplished  by  using  a  stump-drawing  machine,  and  burning  everything  in  one  place. 

CLIMATE 

The  climate  of  this  district,  while  now  a  temperate  one,  will  become  milder  as 
it  is  cleared.     No  severe  frosts  were  experienced  while  we  were  in  the  field. 

There  is  a  scarcity  of  boulders.  A  number  of  gneifis  and  granite  boulders  gathered 
titgether  at  one  of  the  Indian  shacks  where  they  are  used  in  the  manufacture  of  canoes, 
{resented  an  unusual  sight. 

INDIAN  OCCUPATION 

The  Indians  all  have  shacks  on  these  hunting  grounds,  but  they  only  occupy  them 
during  the  winter,  when  they  are  engaged  in  hunting  and  trapping.  During  tht) 
summer  months  they  camp  near  the  Hudson  Bay  Company's  post  doing  nothing. 
UcDongall  on  the  Black  river  had  a  few  acres  of  potatoes,  but  none  of  the  other 
Indians  had  made  any  attempt  to  grow  any  vegetables. 

FAUNA 

Moose  and  red  deer  are  plentiful  in  the  neighborhood  of  the  Height  of  Land.  In 
McCann  township  we  saw  several  moose,  but  no  red  deer.  While  on  the  base  line 
work  we  only  saw  four  moose,  but  their  tracks  were  plentiful  in  places.  Cariboo  are 
?ery  scarce,  according  to  the  Indians.  We  did  not  see  any  all  summer.  Only  three 
Hack  bears  were  actually  seen,  but  tracks-  and  fresh  work  were  noted  almost  every- 
I'here.  This  was  particularly  evident  on  the  journey  out.  The  soft  clay  borders  of 
both  banks  of  the  Abitibi  river,  left  dry  by  the  low  water,  had  been  tramped  over  for 
oiles  by  bears  in  their  search  for  berries. 

Beaver  trails  and  work  were  noted  along  the  base  lines,  but  these  intelligent  little 
ftnimals  are  scarce  in  this  district. 

No  porcupines  or  sktinks  were  seen,  but  one  ground-hog  was  trapped  by  the  guides. 

Rabbits  were  not  plentiful  this  year. 

Partridges  are  not  abundant,  but  may  be  found  almost  anywhere.  Black,  red- 
Haded  and  wood  duck  were  observed  in  Abitibi  river. 

Other  birds  noted  were  the  Canada  bird,  woodpeckers,  cedar  bird,  canaries  and 
rirblers,  sandpipers  and  plover,  least  bittern,  owls  and  ravens.  One  lizard  and  three 
(■•rter  snakes  were  seen  in  McCann  township. 

FLORA 

Sedum  latifolium  or  Labrador  tea  was  very  common.  Yellow  water  lili^  and 
pitcher  plants  were  abundant.  Two  varieties  of  ladies'  slipper  were  numerous,  viz,, 
Cypredimn  parviflorum  and  C.  creaule.  Members  of  compositae  family  were  common, 
■•9;  daisies,  flea-bane,  bur  marigold,  goldenrod,  Canada  thistle,  dandelion,  etc. 
O.her  flowers  noticed  were  the  cardinal  lobelia,  tuen talis  or  star  flower «  sweet  briar, 
and  wild  roses,  blue  flags  and  spotted  lilies.  Berries  were  not  plentiful,  but  we  found 
tbe  following  varieties:  strawberries,  raspberries,  two  varieties  of  gooseberries,  June 
berries,  two  kinds  of  red  currants,  huckleberries  and  high  bush  cranberries. 

FISH 

We  did  not  catch  many  fish,  but  nearly  all  the  lakes  contain  pike  and  pickerel. 
The  Abitibi  river  is  almost  too  muddy  for  fish  to  see  to  take  a  bait.  We  only  caught 
ft  fev  taulibi  and  perch  in  it. 
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LOON  LAKE  I  RON -BEARING  DISTRICT 

BV  W  N  SMITH 

Within  the  past  year  considerable  activity  has  been  shown  in  exploration  for  iron 
ore  in  the  Animikie  iron-bearing  series  near  Loon  Lake,  about  26  miles  east  of  Por^ 
Arthur.  Besides  the  natural  stimulus  to  exploratory  work  resulting  from  the 
discovery  of  areas  which  show  considerable  concentration  of  ore,  the  bounty  whicq 
the  Ontario  government  offers  for  domestic  ore  and  the  import  duty  recently  impose^^ 
by  the  Dominion  parliament  upon  foreign  steel,  have  given  impetus  to  Canadian  prosj 
pecting.  During  the  latter  part  of  the  summer  of  1904  the  writer  was  associated  H 
a  somewhat  detailed  mapping  of  the  Loon  lake  area,  and  the  following  notes  are  basccj 
en  observations  then  made. 


The  principal  exploratory  work  in  the  area  in  question  has  been  done  by  Mr 
Rmaldo  McConnell,  of  Ottawa;  Messrs.  Knobel  and  Flaherty,  of  Port  Arthur,  anj 
Messrs.  Wiley  Bros,  and  Marks,  also  of  Port  Arthur,  and  to  these  gentlemen  the  writer 
is  indebted  for  the  fullest  opportunity  for  examining  the  properties  controlled  b> 
them,  as  well  as  for  many  personal  courtesies.  The  exploratory  work  has  consistec 
mainly  of  diamond  drilling  and  test-pitting.  The  formations  are  magnetic  odI] 
locally  where  intruded  by  igneous  rocks,  and  therefore  magnetic  surveys  are  not  o^ 
assistance  in  locating  the  areas  of  concentration. 

The  location  of  the  area  in  reference  to  transportation  is  exceptionally  favorable 
The  Canadian  Pacific  railway  passes  through  the  district  and  thus  offers  a  short  hau 
to  that  company's  docks  at  Port  Arthur,  and  the  waters  of  Thunder  bay  of  Ub 
Superior  are  but  four  miles  south  of  Loon  lake.  From  Loon  lake  to  Thunder  bay  i< 
a  descent  of  400  feet. 

A  MESABI  EXTENSION 

The  Animikie  iron-bearing  series,  in  which  the  ore  of  this  area  occurs,  is  the  east 
ward  continuation  of  the  Mesabi  or  Upper  Huronian  series  of  Minnesota.  Its  coa 
nection  with  the  Mesabi  series  has  been  recognized  for  many  years.  The  Animiki< 
series  first  came  into  commercial  prominence  some  40  years  ago  as  a  residt  of  explore 
tion  in  it  for  silver  and  iron  ores,  and  the  considerable  production  of  the  forme 
metal. I     The  early   explorations  for  iron,    however,   were   not   attended   with  success 

I  and  in  recent  years  comparatively  little  systematic  prospecting  for  this  ore  has  bee: 

f  done. 

I  GENERAL  GEOLOGY 

1;  With  the  exception  of  the  Pleistocene  drift,  the  rocks  of  the  area,  so  far  as  ea 

I  be  determined,  are  all  of  pre-Cambrian  age.     The  succession  is  as  follows: 

]      I  Pleistocene Glacial  drift. 

*  (Unconformity). 

I  Keweenawan  (Nipigon) Conglomerate,  sandstone,  marl,  diabase  sills. 

!      3  (Unconformity). 

I  Upper  Huronian  (Animikie) Iron-bearing  formation  and  black  slates. 

(Unconformity). 

Lower  Huronian Graywack^,  greenstone,  granite. 

(Unconformity). 

Keewatin Green  schists,  greenstone,  mashed  porphyries. 


I  Report  on   Mines   and   Mining   on   Lake  Superior*   by   E.   D.   Ingall.     Ann.   Bept.  Geol. 
Nat.  Hi§t.  Surv.  of  Canada  (new  eer.),  Vol.  Ill,  Part  II,  1887-8,  Beport  H. 
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A  summary  of  the  general  geology  may  be  given  before  taking  up  the  iron-bear- 
mg  horizons. 

The  Archean  rocks  are  not  exposed  near  Loon  lake,  but  along  the  Canadian 
Pacific  railway,  about  17  miles  west  of  Loon  lake,  and  extending  thence  in  a  westerly 
direction,  is  a  series  of  greenstones,  green  schists  and  mashed  porphyries,  which  lie 
unconformably  below  the  Lower  Huronian  graywack^,  and  which  are  therefore 
regarded  as  belonging  to  the  Keewatin.  The  general  strike  of  these  rocks  is  ea!»t- 
vest,  and  the  dip  approximately  vertical. 

THE  SCHISTOSE  QRAYWACKE 

Wie  basal  member  of  the  Lower  Huronian  is  schistose  graywack^,  which,  from 
structural  and  lithological  similarity,  is  correlated  with  the  Knife  lake  graywack^- 
slate  formation  of  Lower  Huronian  age  of  the  Vermilion  district  of  Minnesota.  Tho 
general  strike  of  the  schistosity  is  about  north  80  degrees  east;  with  which  direction 
the  trend  of  the  graywack^  ridges  confcHins.  The  dip  of  the  schistosity  varies  from 
about  65  degrees  south  to  65  to  70  degrees  north.  The  strike  and  dip  of  the  true 
bedding  are  frequently  discordant  with  the  strike  and  dip  of  the  schistosity.  Where 
igneous  intrusion  was  most  intense,  and  where,  perhaps  dynamic  movement  was  more 
severe,  the  graywacke  has  been  altered  to  hornblende-schist.  In  general  the  gray* 
wsck6  is  a  medium-grained  typical  graywack^  but  locally  it  possesses  true  quartsite 
phases  on  the  one  hand  and  slaty  phases  on  the  other. 

Also  interbedded  with  the  graywacke  near  what  is  believed  to  be  its  base,  is  a 
considerable  thickness  of  volcanic  material,  represented  by  volcanic  conglomerates, 
fnely  banded  tuffs,  and  amygdaloids.  This  is  best  exposed  at  about  the  centre  of  tho 
area  east  and  west  between  Lambert  island  and  the  Canadian  Pacific  railway. 

The  most  western  exposure  of  the  graywacke  series  is  largely  represented  by  a 
schistose  conglomerate  containing  pebbles  of  the  various  phases  of  the  under ly in;; 
Keewatin,  together  with  fragments  of  a  massive  granite  and  porphyry.  The  granite 
rebbles  are  probably  derived  from  the  Laurentian  granites,  which  although  not 
exposed  in  the  area  mapped,  occur  over  a  considerable  area  north  of  Port  Arthur. 
Probably  the  most  persistent  pebbles  in  this  conglomerate  are  vein  quarts  and  black 
jasper,  the  latter  being  derived  fr<Hn  tlue  magnetic  iron  formation  which  is  associatovl 
with  the  Keewatin  greenstones  and  schists  bf  this  region.  As  the  contact  between 
the  graywacke  and  the  Keewatin  is  approached,  the  conglomerate  character  of  t\i^ 
lormer  disappears,  and  the  lowest  member  of  the  grajrwack^  very  closely  resembles 
the  Keewatin  greenstones.  It,  however,  can  be  distinguished  from  them  by  the 
presence  of  scattered  fragmental  grains,  and  by  the  absence,  in  the  graywacke  series, 
of  the  minute  crumpli^  at  right  angles  to  the  general  schistosity  which  is  characteris- 
tic of  the  adjacent  Keewatin. 

GREENSTONE  AND  GRANITE 

Throughout  the  area  the  graywacke  is  intruded  by  greenstone,  also  of  Lower 
Huronian  age.  This  greenstone  occurs  in  masses  of  varying  size,  but  with  a  general 
schistose  structure  parallel  to  that  of  the  graywacke.  In  texture  it  varies  from  ^ 
rather  uniform  fine-grained  to  a  coarse,  massive  or  porphyritio  rock,  the  porphyritic 
constituents  being  largely  hornblende.  In  hand  specimens  the  predominant  minerals 
rpparent  are  feldspar  and  hornblende. 

Large  masses  of  granite  cut  both  the  graywacke  and  greenstone  on  the  south,  west 
find  north.  The  granite  is  medium-grained  to  coarse,  massive  textured,  with  quartz, 
feldspar  and  biotite  as  the  principal  mineral  constituents.  Hornblende  is  subordin- 
ately  present,  and  locally,  in  pegmatitic  phases  of  the  granite,  tourmaline  is  abundant. 
!rhe  granite  is  nowhere  found  intruding  the  Upper  Huronian  or  Keweenawan  series, 
but  on  the  contrary  is  overlain  unconformably  by  them.  While  the  Lower  Huronian 
tge  of  the   granite  is  thus  clear,    it  is  much   later   than  the   graywack^-greenstone 
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series  which  it  intrudes,  there  having  been  between  the  two  an  interval  of  time  at  least 
great  enough  to  allow  of  the  production  of  the  steeply-inclined  schistosity  in  tbd 
former,  since  the  massive  textured  granite  is  found  cutting  directly  across  this 
structure.  The  most  complex  intrusion,  as  well  as  the  greatest  metamorphic  eSecU 
of  the  granite,  are  found  along  the  north  border  of  the  graywacke. 

In  the  central  part  of  the  area  these  Lower  Huronian  formations  form  prominent' 
topographic  features  which  well  illustrate  the  relation  between  the  topography  and 
geologic  structure  of  the  area.  To  the  north  they  form  a  series  of  disconnected  hiPs 
with  comparatively  moderate  deseent  to  the  valley  to  the  south,  in  which  the  railway 
is  located.  Continuing  south,  the  graywacke  rises  abruptly  as  a  long,  high  ridge,  the 
face  of  which  represents  approximately  the  plane  of  a  steep  east-west  fault.  In  ecu- 
trast  with  this  steep  north  face  of  the  graywacke  ridge  is  its  uniform  slope  southward 
t(    Thunder  Bay. 

THE  ANIMIKIE  FORMATIONS 

The  Upper  Huronian,  or  Animikie,  formations  are  found  unoonformably  overlying 
all  the  different  members  of  the  lower  series.  The  unconformity  is  indicated  mainly 
b^  structural  and  lithological  diffeiences.  Structurally,  as  compared  with  the  under- 
lying series,  the  Animikie  is  flat-lying,  the  general  dip  to  the  soutkeast  varying  from 
five  to  ten  degrees.  Lithologically,  j^  is  distinguished  by  the  comparatively  small 
degree  of  metamorphism  to  which  it  has  been  subjected.  At  tke  base  of  the  series 
is  a  rather  persistent  conglomeratic  horizon,  varying  from  a  few  inches  to  a  foot  or 
more  in  thickness,  the  pebbles  of  which  are  small  and  predominantly  of  vein  quartz. 

Between  the  flat-lying  beds  of  the  Animikie  has  occurred  the  intrusion  of  lacco- 
ifthic  sills  of  diabase,  to  which  by  subsequent  erosion  the  very  characteristic  hills  and 
ridges  with  vertical  diabase  caps  owe  their  origin.  These  laccolithic  silb  represetit 
parts  of  the  great  similar  intrusions  which  are  found  from  the  Minnesota  coast  of 
lake  Superior  on  the  west  to  Nipigon  bay  on  the  east,  and  which  form  such  striking 
topographic  features  of  the  north  shore,  as  the  Saw-tooth  hills,  McKay's  mountain, 
"I'hunder  cape,  etc. 

THE  KEWEENAWAN  OR  NIPIQON  ZONES 

Unoonformably  above  the  Upper  Huronian  is  a  succession  of  Keweenawan  coa- 
glomerates,  sandstones,  and  impure  marls,  to  which  the  term  Nipigon  series  has  been 
applied  by  the  Canadian  Survey.  This  series  is  most  fully  developed  east  of  Loon 
lake.  Tke  unconformity  between  tke  Keweenawan  and  the  underlying  rocks  is  marked 
m  various  ways.  At  the  base  of  the  Keweenawan  is  a  coarse  conglomerate,  containing 
T7ater-worn  pebbles  and  boulders  of  all  the  underlying  rocks,  among  which,  however, 
granite  and  iron  formation  material  are  predominant.  The  Keweenawan  shows 
comparatively  little  metamorphism,  even  less  than  the  Animikie.  The  strikes  and 
dips  of  the  Keweenawan  are  always  more  or  less  discordant  with  the  strikes  and  dips 
of  the  underlying  formations.  Tke  strongest  evidence  of  the  great  time  interval 
represented  by  the  unconformity  is,  however,  the  fact  that  the  Keweenawan  is  found 
successively  overlying  both  the  Animikie  and  Lower  Huronian  formations^  thus  show- 
ing that  the  entire  Animikie  and  part  of  the  Lower  Huronian  had  been  truncated 
by  erosion  before  the  Keweenawan  was  deposited. 

As  was  noted  by  Irving,'  the  base  of  the  Keweenawan  in  this  area  is  represented  by 
a  sedimentary  series  rather  than  by  the  great  basal  igneous  masses  which  are  present 
in  the  Keweenawan  areas  to  the  west  and  on  the  south  shore  of  lake  Superior.  The 
diabase  which  forms  the  laccolithic  sills  of  the  Animikie  is  abo  found  both  overlying 
and  cutting  the  Keweenawan  sediments. 


9  The   Copper-bearing   Rooks   of   Lake  Superior,   by   B.  D.   Irving.    Mon.  I7.S.   Geol.   Survey, 
Vo,  6,  1883.  pp.  331-332. 
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The  western  boundary  of  the  Keweeuawan  is  marked  by  a  steep  escarpment  irhich 
extends  in  a  southwest  direction  to  the  head  of  Thunder  bay,  and  thence  along  its 
south  shore  nearly  to  Thunder  cape. 

STRUCTURAL  FEATURES 

The  main  structural  characteristic  of  the  area  is  the  general  dip  to  the  southeast, 
in  this  conforming  to  its  geographic  position  as  a  portion  of  the  north  side  of  the 
lake  Superior  synclinal  basin.  The  upper  surface  of  the  Keewatin  and  Lower  Hurou- 
ian  formations  shares  in  the  general  slope  to  the  south,  although  as  previously  noted 
this  does  not  apply  to  the  bedding  and  schistosity  of  the  series.  The  normal  strike 
of  the  Animikie  is  to  the  northeast,  with  average  dip  of  about  seven  degrees  south- 
east. Locally,  however,  the  series  has  been  closely  folded  and  the  resulting  strikes 
fend  dips  are  widely  divergent  from  the  normal.  The  general  strike  of  the  Keweenawan 
is  ease  of  north,  with  flat  dip  to  the  southeast,  although  it  also  locally  shows  the  same 
s(Tere  folding  and  fracturing  as  the  Animikie. 

Faulting  has  been  an  important  factor  in  producing  the  present  structural  and 
tcpographic  features  of  the  district.  The  faulting  is  believed  to  have  been  caused 
by  the  same  general  forces  which  produced  the  lake  Superior  basin,  and  was  therefore 
oi  post-Keweenawan  time.  As  the  general  movements  which  formed  the  lake  Superior 
f>iiclinal  occurred,  the  stresses  on  portions  of  the  strata  were  relieved  by  fracture 
snd  accompanying  vertical  displacement.  Thus  in  this  area  it  is  believed  that  the 
major  fracturing  occurred  along  certain  approximately  parallel  zones^  and  that  m 
the  vertical  displacements  which  followed,  the  several  fracture  blocks  acted  as  inde- 
jendent  units,  in  which  the  north  half  became  elevated  relative  to  the  south  half,  thus 
pioducing  a  system  of  "block"  faults. 

The  greatest  vertical  displacement  definitely  determined  is  about  300  feet,  as  shown 
irom  diamond  drill  records  and  surface  exposures  along  the  east-west  fault  a  short 
distance  south  of  Loon  lake. 

THE  ANIMIKIE  IRON-BEARINQ  FORMATION 

Four  definite  horizons  are  present  in  the  Animikie  as  follows:  (1)  a  lower  iron- 
hearing  member;  (2)  an  interbedded  black  slate;  (3)  an  upper  iron-bearing  member, 
rnd  (4)  the  upper  black  slate.  These  horizons  indicate  a  continuous  period  of 
deposition,  during  which  the  conditions  varied  between  those,  of  chemical  and  probably 
also  organic  Redimentation,  producing  the  iron-bearing  formations,  and  those  -A 
mechanical  sedimentation,  with  the  production  of  the  slates.  It  is  believed  that  the 
general  processes  and  agencies  which  produced  the  iron-bearing  formations  in  this  area 
are  analogous  to  tlu>se  which  produced  the  iron-bearing  members  of  the  ranges  on  the 
south  shore  of  lake  Superior.  These  have  been  fully  discussed  in  the  monographs  of 
the  United  States  Geological  Surveys  on  these  districts,  and  are  too  well  known  to 
^  here  repeated.  The  change  from  chemical  to  mechanical  sedimentation  was  not 
<*brupt,  as  is  shown  by  interstratification  of  and  gradual  transition  between  the  two 
cla&ies  of  deposits. 

The  two  iron-bearing  horizons  are  themselves  quite  different  in  character.  The 
wipnal  rock  of  the  upper  horizon  is  a  rather  thin^-bedded,  cherty  iron  carbonate, 
'imilar  to  the  cherty  iron  carbonates  of  the  districts  on  the  south  shore  of  lake 
Superior.  It  varies  in  color  from  dark  gray  to  very  light  colored,  although  the  most 
characteristic  phase  of  the  unaltered  carbonates  is  a  dark  and  light  banded  rock,  with 
the  surface  exposures  usually  showing  brown  limonitic  weathering.  In  texture  the 
formation  varies  from  a  dense  homogenous  rock,  in  which-  no  definite  mineral  outline 
can  be  distinguished,  to  one  in  which  a  carbonate  cleavage  is  apparent,  although  in 
this  latter  case  it  is  probable  that  the  coarser  carbonate  crystals  are  secondary.  A 
cfimioTi  phase  of  this  horizon  is  a  banded  rock  composed  of  alternating  layers  of  iron 

3  Vonograpfaa  of  the  IT.  8.  Geol.  Survey  Kos.  19.  28.  36.  45  and  46. 
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czide  or  partially  altered  carbonate  and  light  or  dark  colored  or  red  iron-stained 
chert.  This  phase  is  analogous  to  the  banded  ferruginous  cherts  and  slates  of  the 
iron-bearing  districts  of  the  south  shore.  All  stages  of  gradation  can  be  observed  from 
the  original  unaltered  cherty  carbonate  rock  through  the  ferruginous  cherts  and  slates 
to  iron  ore. 

The  total  thickness  of  this  horizon  is  believed  to  be  about  200  to  250  feet.    The 
^'      I  passage  of  the  iron  formation  into  the  black  slate  above  is  not  exposed  in  this  area. 

f  but  in  the  Mesabi  district  of  Minnesota   and  elsewhere  the  change  has  been  found 

t<j  be  that  of  gradual  transition,  and  there  is  no  reason  to  believe  that  it  is  otherwise 
here.  At  the  base  of  the  horizon  however  the  gradation  into  the  black  slate  is  clearly 
shown,  the  iron  formation  becoming  more  thinly  bedded,  finely  divided  fragmental 
material  appearing  and  beoomdng  more  abundant  until  t3rpical  black  slate  is  reached. 

The  lower  iron-bearing  horizon  can,  except  where  extremely  altered,  be  readily 
distinguished  from  the  upper  by  the  constant  presence  in  it  of  small  granules  which 
are  entirely  absent  from  the  upper  horizon.  Where  the  alteration  of  this  rock  to 
hematite  has  not  gone  far,  it  is  very  similar  in  appearance  to  the  ferrUginoas 
cherts  or  ^'taconite"  of  the  Mesabi  range.4  This  is  especially  true  where  the  granule* 
are  imbedded  in  a  dense  greenish  or  dark  gray  silicious  matrix.  Very  frequently. 
however,  in  this  area,  the  matrix  surrounding  the  granules  is  largely  carbonate 
material  which  varies  from  exceedingly  fine  to  very  coarse-grained.  In  this  it  differs 
from  the  ferruginous  cherts  of  the  Meeabi.  Furthermore,  although  much  of  the  car- 
bonate material  in  this  horizon  appears  clearly  to  be  secondary,  field  observation 
would  seem  to  indicate  that  part  of  it  is  original.  The  carbonate  is  not  pure  iron 
carbonate,   but  calcium-magnesium-iron  carbonate. 

In  the  Mesabi  series  the  ferruginous  cherts  are  themselves  secondary  products 
resulting  from  the  alteration  of  the  greenalite  granules  of  an  original  "greenalite" 
'  rock.  Chemically  these  granules  are  essentially  hydrous  ferrous  silicate.  In  the 
Loon  lake  area,  however,  no  unaltered  greenalite  granules  were  found,  but  what 
appear  to  be  to  be  their  alteration  products  (the  granule-bearing  rocks  above  men- 
t?oned)  occur.  Therefore  it  would  appear  that  in  this  lower  horizon  there  is  repre- 
sented a  considerable  period  during  which  there  was  simultaneously  deposited  the  two 
compounds  of  iron — iron  carbonate  and  iron  silicate — from  which  in  the  ranges  «>f 
the  lake  Superior  region  as  a  whole  the  iron  ores  have  resulted.  But  on  the  south 
shore  these  compounds  have  not  been  found  occurring  together  in  important  amounts. 
As  shown  by  Leith,  in  the  Upper  Huronian  iron-bearing  series  of  the  Mesabi  district 
where  the  source  of  the  ores  is  ferrous  silicate,  iron  carbonate  locally  occurs,  and 
in  the  Penokee-Gogebic  district  in  which  a  cherty  iron  carbonate  formation,  also  of 
Upper  Huronian  age  and  at  the  same  stratigraphic  horizon,  was  the  original  rock, 
ferrous  silicate  granules  are  subordinately  present.s  Therefore  it  is  not  surprising 
that  at  certain  localities,  of  which  the  Loon  lake  area  is  an  example,  the  conditions 
should  have  been  such  that  the  two  materials  were  formed  at  the  same  Cime  and  i^* 
Approximately  equal  amounts.^ 

Associated  with  the  granule-bearing  rock  of  the  lower  horizon,  and  in  part  at 
least  secondary  to  it,  are  phases  which  show  varying  degrees  of  alteration  to  or  re- 
placement by  iron  oxide.  Of  the  rocks  of  the  formation  which  conta'n  a  high  enough 
percentage  of  iron  to  be  classed  as  ore,  two  phases  are  characteristic.  One  is  a  fine- 
grained red  or  blue  hematite  of  medium  hardness.  The  other  is  one  whose  texture 
is  that  of  a  medium  to  coarse-grained  carbonate  rock,  but  with  the  red  color  of  hema- 
tite. That  in  this  latter  variety  iron  carbonate  and  iron  oxide  are  both  present  "s 
shown  by  chemical  analyses  of  certain  samples  which  give  higher  percentages  of  iron 
than  is  contained  in  iron  carbonate. 


4  Tbe  Kesabi  Iron-bearing  dlatrict  of  Minnesotap  by  C.  K.  Leith.    Ifon.  0.  B.  Oeol.  Snrrej 
Ifo.  43.  1903,  pp.  116-143. 

5  J'on.   No.  43,  oit.,  pp.  101,  118. 

6  Tbe   Iron   Ore   Deposits   of   the  Lake  Superior    Region,  by  C.  B.   Yan    Hiae.     TVenty-firvt 
Ann.  Eept.  U.  S.  Geol.  Surrey,  Vol.  3,  1901,  pp.  319-320. 
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Conforming  to  the  belief  that  this  lower  horizon  waa  deposited  close  to  the  Animikio 
skore  line  is  its  comparatively  small  thickness,  between  60  and  60  feet.  It  is,  cf 
course^  probable  that  the  thickness  increases  to  the  south. 

THE  CONCENTRATION  OF  THE  ORE 

The  localities  in  which  the  greatest  concentration  of  iron  has  as  yet  been  proven 
>re  included  in  the  area  extending  foilr  miles  west,  two  miles  south  and  one  miio 
east  of  Loon  lake  station.  The  greater  portion  of  this  area  does  not  show  outcrops 
of  the  Animikie  strata,  but  it  is  known  that  the  series  is  present  under  the  over- 
lying sandstone  and  diabase. 

The  concentration  appears  to  have  been  determined  by  two  main  types  of  struo- 
taral  conditions: 

(1)  In  the  one  case,  the  lower  iron-bearing  horizon  ie  found  lying  on  the  south 
slopes  of  the  graywacke-granite  hills,  with  a  comparatively  uniform  flat  dip  ta  the 
south.  During  the  deformation  which  the  series  has  undergone,  sufficient  movement 
occurred,  both  across  and  along  the  beds,  to  fracture  and  open  them  up,  and  thus 
produce  conditions  favorable  for  groundwater  pirculation. 

The  areas  illustrating  this  type  of  structure  include  that  portion  of  the  Animikie 
area  lying  north  and  south  of  the  Canadian  Pacific  railway,  and  west  from  Bittern 
iake  about  two  miles,  and  the  area  south  of  Loon  lake  and  west  of  Deception  lake. 
In  the  latter  area  the  iron  formation  is  exposed  practically  at  the  surface,  there 
being  but  from  one  to  ten  feet  of  overlying  drift.  In  th^  former  the  lower  horizon 
is  generally  capped  by  10  to  35  feet  of  diabase.  As  the  thickness  of  the  lower  horizon 
in  this  district  is  not  great  (50  to  60  feet),  the  question  of  commercial  bodies  of  ore 
depends  largely  on  the  horizontal  element.  In  both  areas  exploratory  work  has  been 
('.one  by  test-pitting  and  diamond  drilling.  The  result  of  the  work  thus  far  done 
s^Lows  that  over  the  greater  part  of  thlese  areas  the  lower  iron  horizon  has  been  ex- 
tensively altered  to  iron  oxide,  but  that  associated  with  the  layers  showing  the 
greatest  concentration  a  considerable  amount  of  lean  silicious  material  is  present, 
cither  as  lenses  in  the  hematite  or  as  layers  inter  bedded  with  it.  Thus  the  average 
sample  of  any  considerable  vertical  section  is  low  grade.  If  it  be  found  practicable 
r»  separate  the  lean  material  from  the  good  ore,  it  should  be  possible  to  mine  a  large 
tonnage  from  these  properties.  However,  until  experiments  on  such  separation  have 
Keen  made  on  a  commercial  scale,  or  until  exploratory  work  has  shown  a  large  body 
"^i  hematite  free  from  lean  material,  no  estimate  of  tonnage  is  possible. 

Analyses  of  samples  taken  every  three  inches  from  four  exposures  representing 
vsrtical  distances  of  six  to  eight  feet  each  are  given  below.  These  are  from  th3 
natural  exposures  which  showed  the  greatest  observed  concentration,  and  include 
noth  the  hematite  and  associated  silicious  material. 


Fe. 
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45.81                 1 
4.^.22                  I 
30.76 
30.21 

0.020 
0.017 
0.160 
0.251) 

0.024 

0.028                  ! 

0.0.78 

0.036                  1 

31.91 
1                 33.13 

35.06 
j                 37.11 
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(2)  The  second  structural  condition  which  determined  concentration  is.  that  ot 
•svere  local  deformation.  This  is  mainly  shown  at  or  near  the  fault  planes,  where  the 
movements  have  produced  closely  folded  and  brecciated  rock  masses.  Here  tlve  con- 
ditions were   again   favorable  for  the   circulation  and  work  of   ground  water. 

This  phase  of  deformation  is  best  illustrated  in  the  Animikie  area  lying  along 
tke  fault  plane  north  of  Deception  lake  and  extending  eastward  to  Silver  lake,  the 
&rea  east  of  Deception  lake,  and  that  portion  of  the  Animikie  area  located  south  and 
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I  east  of  Bittern  lake.     On  the  above  properties  at  various  places  both  the  upper  an  j 

lower  horizons  of  the  iron  formation  are  exposed.  In  these  areas  diamond  drill  holes 
have  been  put  down,  but  the  main  work  has  been  by  test-pitting  and  driving 
short  drifts  into  the  iron  formation  on  the  hill  sides.     As  in  the  previous  case,  the 

i  iron  formation  is  found  to  be  largely  altered  to  iron  oxide,  but  here  abo  the  layers 

showing  the  maximum  concentration  are  frequently  inter  banded  with  lean  material, 
or  in  the  more  brecciated  phases  contain  masses  of  chert  irregularly  through  the  ore. 
The  important  question  is  again  that  of  the  economic  separation  of  the  lean  from  the 
commercial  grade  material. 

The  alteration  of  the  iron  formation  has  occurred  both  before  and  since  Kewee- 
nawan  time.  The  evidence  of  the  pre-Keweenawan  alteration  lies  in  the  abundant 
fragments  of  ferruginous  chert  and  iron  ore  which  occur  in  the  Keweenawan  con- 
f^lomerates;  tUat  of  the  later  alteration  in  the  fact  that  the  deformation  which 
pioduced  fracturing  and  brecciation  of  the  iron  formation,  and  which  in  part 
determined  the  concentration,  was  later  than  the  Keweenawan  time,  as  is  shown  by 
the  similar  phenomena  of  deformation  in  that  formation. 


BOSTON  TOWNSHIP  IRON   RANGE 

BY  W1LLET  a  MILLER 

Two  or  three  years  ago  an  iron  range  was  discovered  in  the  township  of  Boston^ 
which  lies  abont  fifty  miles  a  liltle  west  of  north  of  th^  town  of  New  Liskeard,  district 
of  Nipisaing.  Aa  the  Bureau  had  no  information  concerning  this  range,  it  was  decided 
to  make  an  examination  of  it  in  the  month  of  October  last.  We  accordingly  left 
Eaileybnry  by  steamer  for  Tomstown,  and  thence  canoed  up  the  main  branch  of  the 
Blanche  riYer  to  Round  lake.  From  the  northeast  comer  of  this  lake  we  portaged 
into  th^  locations  which  had  been  surveyed.  These  locations  are  numbered  M  R  4  to 
M  R  24   indndve. 
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There  being  no  trail  from  Round  lake  to  the  locations,  it  was  necessary  for  U8 
to  find  a  route  of  our  own.     This  we  succeeded  in  doing  without  very  much  trouble. 

It  was  found  that  the  iron  range  has  a  crescent  shaped  form,  curving  from  the 
northeast  locations  gradually  south  and  west  through  the  central  locations;  thee 
turning  northwestward  it  approaches  the  northeast  corner  of  the  township  of  Otto. 
Our  work  showed  that  the  iron-bearing  formation  coidd  have  been  covered  by  surrey- 
ing  out  a  much  smaller  area  than  has  been  applied  for  in  Boston.  The  strike  of  the 
iron  formation  in  the  outcrops  along  the  central  east  and  west  line  of  the  locations  is 
variable. 

The  township  of  Boston  has  been  so  thoroughly  burned  over  tLat  one  has  difficulty 
in  getting  firewood  in  places,  especially  in  the  autumn,  sufficient  to  last  for  two  ur 
three  days  when  camping  in  one  spot.  The  central  part  of  the  township  is  high  and 
rocky.  From  the  central  east  and  west  line  of  the  locations  one  can  see  mouni 
Chanmanis  and  other  hills  which  lie  at  a  distance  of  twenty-five  miles  or  more  to  the 
northeast. 

There  are  a  number  of  small  lakes  and  streams  on  the  locations  which  have  beet 
surveyed,  and  we  were  struck  by  the  great  number  of  beaver  dams,  still  in  use,  whiek 
are  to  be  found  at  the  outlets  of  the  lakes  and  along  the  courses  of  the  streams. 

QEOLOGY  OF  BOSTON 


B  The  rocks  in  this  township  belong  to  the  pre-Cambrian,  and  consist  of  more  or 

v^T  less    altered  ^nd    disturbed  greenstones,  quartz   porphyry   and   related   types.     The^e 

I  \     ccver  practically  all  the  southern  two-thirds  of  the  township.  '  Part  of  the  northern 

I  i>nd  northwestern  portion  of  the  township  is  occupied  by  granite  and  syenite,  which 

cut  the  complex  of  igneous  rocks  just  mentioned.  There  are  some  small  exposures, 
or  what  may  be  called  remnants,  of  a  fragmental  series.  According  to  the  nomeo- 
clature  now  proposed  by  the  Geological  Surveys  of  the  United  States  and  Canads, 
the  series  in  this  township  would  be  represented  in  tabular  form  as  follows: 

Pre-Cambrlan : 

Trap  dikes:    Age  uncertain. 

Lower  Huronian:    Represented  by   small   outcrops  of  conglomerate. 

(Great  unconformity). 
Keewatin:    Greenstones,  quartz  porphyry,  etc.     The  iron  formation  is  associ- 
ated witlf  thjB  greenstones. 
(Igneous  contact). 
%  Laurentian:   Granite  and  syenite. 

'}*  As  the  writer  has  not  made  a  laboratory  study  of  samples  of  all  these  rocks,  the 

..'  above  brief  description  may  not  be  strictly  correct  from  the  scientific  point  of  view, 

r  but  it  will  serve  for  economic  purposes. 

THE  IRON  FORMATION 

The  iron  formation  or  jaspilyte  in  Boston  is  similar  in  character  to  that  of 
Temagami  and  to  those  of  other  parts  of  Ontario,  such  as  the  Hutton  township  range^ 
north  of  Sudbury,  the  Mattawin  range  west  of  Port  Arthur,  and  the  Vennilioa 
range  of  the  state  of  Minnesota. 

The  formation  consists  of  iron  ore,  which  in  Boston  is  magnetite,  interbanded 
with  jasper  and  other  closely  related  silicious  material.  Such  an  interbanded  form- 
ation is  known  as  jaspilyte.  This  formation  has  a  length  in  Boston  of  approximately 
seven  or  eight  miles.  Another  point  in  its  favor,  in  addition  to  its  length,  is  that 
it  has  been  subjected  to  considerable  disturbance  by  intrusions  of  igneous  rocks.  It 
has  been  much  more  disturbed  than  has  the  Temagami  range  or  almost  any  of  th? 
'^her  ranges  which  the  writer  has   examined    in    Ontario  or    in    the  Lake  Superior 
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region  of  the  United  States.  To  counterbalance  these  points  in  its  favor,  that  is  its 
length  and  its  disturbed  condition,  we  have  to  consider  that  its  breadth  is  much  less 
than  l^t  of  the  Temagami  range  or  that  of  many  other  Ontario  ranges.  Some  of 
these  ranges  have  widths  of  1,000  or  1,500  feet.  Frequently  their  width  is  500  or 
600  feet.  The  width  of  the  Boston  iron  formation  is  usually  not  more  than  90  or 
100  feet.  The  greatest  width  we  saw  in  the  township  was  about  300  feet.  It  would 
appear  that  the  Boston  range  had  originally  a  much  greater  width,  but  that  it  has 
been  split  up  and  separated  by  intrusions,  and  on  this  account  presents  comparatively 
narrow  eziK>sure8. 

LOCATION  OF  THE  RANGE 

Heretofore  the  towxiship  of  Boston  has  been  somewhat  inaccessible,  necessitating 
a  canoe  trip  of  about  two  days'  duration  from  the  steamboat  landing  at  Tomstown 
en  the  Blanche  river.  The  line  of '  the  Temiskaming  and  Northern  Ontario  railway 
has,  however,  been  located  across  the  western  side  of  the  township,  and  the  road  is 
now  under  construction  almost  to  its  southern  boundary.  The  road  runs  very  doae 
to  the  western  edge  of  the  iron  range. 

OUTLINE  DESCRIPTION  OF  THE  LOCATIONS 

The  following  description  is  copied  from  notes  taken,  from  day  to  day,  while  iii 
the  field.  Since  sc»ne  of  the  locations,  numbered  M  R  4  to  M  B  24  inclusive,  were 
visited  on  two  or  more  occasions  the  references  to  them  have  been  repeated. 

The  first  point  at  which  we  encountered  the  survey  lines  of  the  locations  when 
portaging  into  the  range  was  on  the  southern  boundary  of  M  B  13,  SCO  yards  east  .'>f 
the  southwest  corner  post.  From  Bound  lake  to  this  point  the  rock  is  the  old  green- 
stone of  rather  dark  color,  and  more  or  less  schistose  structure.  Near  the  location 
tke  color  of  the  rock  changes  somewhat,  becoming  lighiber,  and  having  the  appearance 
of  an  altered  variety  of  a  more  acid  type;  it  may,  however,  be  a  metamorphosed 
fragmental  variety.  At  the  point  on  the  line  referred  to,  the  old  light  colored  rock 
19  cut  by  numerous  small  dikes  of  trap  and  also  by  granite  like  that  which  outcrops 
^t  Round  lake. 

Northern  Boundary  of  Locations 

Two  hundred  yards  east  of  the  northwest  comer  of  11  granite  outcrops  on  the  line 
and  extends  to  the  creek'  at  the  corner  post,  which  is  the  northwest  corner  of  12. 
6<Hng  up  the  west  boundary  of  10,  granite  dies  out  in  100  yards,  and  the  old  dark 
rock,  rusty  in  appearance,  comes  in  about  200  yards  up  the  line.  The  creek  here 
runs  north  about  parallel  with  the  line  dnd  a  little  to  the  east.  There  is  not  more 
than  abouf  100  yards  of  the  old  dark  rock  outcropping  on  this  line.  Most  of  the 
surface  is  occupied  by  a  hornblende  syenite  which  gradually  becomes  coarser  in  grain 
as  we  go  north,  resembling  a  boxdder  seen  to  the  southward.  The  feldspar  tends  tu 
lake  on  a  porphyritic  structure.  Oil  the  south  edge  there  are  occasional  inclusioas 
of  a  dark  rock  in  the  syenite.  Two  hundred  yards  east  of  the  northwest  corner  of  10 
the  creek  crosses  the  line.  The  syenite  continues  on  the  line  eastward  across  the 
creek  to  the  northeast  comer  of  10.  From  this  point  syenite  outcrops  to  the  north- 
west comer  of  lot  9.  Thence  it  continues  to  the  northeast  corner  of  9  and  on  to  tho 
northeast  comer  of  8.  Across  the  northern  boundary  of  7  the  syenite  outcrops  to 
within  about  275  yards  of  the  northeast  corner  post  of  this  location,  when  some  of  the 
hornblende  rock  comes  in  and  is  seen  to  be  cut  by  syenite.  The  oomer  post  here  is 
in  a  swamp.  About  150  yards  east  of  the  post  along  the  line,  a  bluff  o^  the  altered 
^k  rock  rises  from  the  swamp.  One  hundred  and  twenty-five  yards  west  of  the 
northeast  comer  post  of  6  there  is  a  hill  of  rusty  rock  with  much  pyrite  in  places.  The 
rock  is  quartsite-like,  resembling  some  of  that  with  which  pyrite  is  associated  near 
Net  lake,  Temagami.  From  the  outcrop  of  the  rusty  rock  the  line  runs  east  across 
a  swamp  which  has  a  small  stream  in  the  middle  of  it.     From  Here  to  the  northeast 
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corner  of  6  £he  line  rises  gradually  up  a  hill,  the  surface  of  which  is  drift  covered. 
Going  up  the  west  boundary  of  23,  the  surface  is  mostly  low  and  covered.  Four 
hundred  and  fifty  yards  south  of  the  northwest  corner  post  of  23  there  is  an  outcrop 
oi  rusty  rock.'  Midway  on  this  line  a  creek  is  crossed  which  flows  eastward.  The 
west  side  of  24  is  nearly  all  swampy  and  covered.  A  third  of  the  way  up  from  the 
southwest  corner  post  is  an  outcrop  of  the  old  dark  rock,  being  the  only  outcrop  seen 
here.  On  the  west  one-half  of  23  there  is  only  one  outcrop  also.  The  outcrop  on  24 
is  just  south  of  a  little  stream.  Three  hundred  yards  farther  north  is  another  little 
«iiream  crossing  the  line.  Along  the  north  boundary  of  24  the  country  is  low  and 
swampy.  There  is  a  creek  crossing  the  line  about  700  yards  west  of  the  northeast 
corner  of  the  lot.  A  tie-line  seems  to  form  a  continuation  eastward  of  the  north 
boundary.     A  trail  runs  from  the  creek  mentioned  southwest  ward. 


East  Boundaries  of  24,  22,  21 

No  rock  was  seen  on  the  north  boundary,  and  there  are  no  rock  exposures  on  the 
east  boundary  of  24,  the  surface  being  low  and  more  or  less  swampy.  There  is  » 
creek  within  26  or  30  yards  north  of  the  southeast  corner  of  the  location.  A  line  rans 
eastward  from  this  corner  poet.  It  is  probably  a  tie-line.  The  east  boundary  of  22 
from  the  northeast  corner  of  this  lot  to  within  400  yards  of  the  southeast  corner  post 
:^  rather  low  and  covered.  Four  hundred  yards  north  of  tlie  southeast  corner  post 
the  Keewatin  rocks  api^ear.  A  little  over  100  yards  north  of  the  southeast  corner 
post  a  brecciated-looking  rock  with  matrix  of  crystalline  limestone  is  exposed  for 
about  60  feet  along  the  line.  The  east  side  of  21  is  covered  for  the  most  part,  bat 
there  are  a  few  exposui^  of  the  Keewatin,  chiefly  the  lighter-colored  varieties.  The 
line  runs  on  east  from  ^e  southeast  corner  of  21. 

# 

South  Boundary  of  21,  4 

Two  hundred  yards  east  of  the  southeast  corner  of  location  4  conglomerate  appears 
and  outcrops  at  intervals  to  the  post.  Fifteen  feet  southeast  of  the  post  there  is  tt 
bed  of  rock,  which  weathers  like  impure  crystalline  limesLtone,  in  the  conglomerate. 
It  has  a  width  of  about  6  feet  and  strikes  northeast.  There  are  also  narrower  bands  of 
the  same  rock  in  the  conglomerate.  This  Iimestone-like  variety  resembles  rock  seen 
in  pther  parts  of  Boston,  the  character  of  which  was  not  cTefinitely  determined.  A 
road  or  trail  crosses  the  line  about  126  yards  west  of  this  post,  and  runs  in  a  direction 
northwest  and  southeast.  This  is  apparently  the  trail  which  joins  the  Blanche  river 
to  the  southeast. 

Northern  Boundary  of  18 

Across  the  north  boundary  of  this  location  the  rock,  which  shows  a  more  or  le« 
banded  structure,  belongs  to  the  Keewatin  series.  The  strike  is  apparently  north- 
west, and  the  dip  appears  to  be  soutl^west  at  an  angle  of  60^.  On  the  extension  of 
this  line  westward  in  the  un surveyed  territory  the  iron  formation  is  seen  a  little  to 
the  south,  a  short  distance  west  of  the  post.  It  is  also  seen  on  the  east  boundary  of 
the  township  of  Otto.  These  outcrops  are  small,  only  10  or  15  feet  in  width.  Follow- 
ing up  the  west  boundary  of  the  township,  a  creek  was  crossed,  which  is  shown  on  the 
map  on  the  west  line  of  lot  1,  concession  6,  of  Otto.  A  little  specular  hematite  was 
seen  just  south  of  a  hill.  The  boundary  line  is  difficult  to  follow  here.  Turning  west 
in  Otto,  the  Keewatin  series  was  exposed  in  numerous  bare  hills.  A  few  hundred 
yards  west  of  the  line  the  greenstone  schist  contains  calcite  in  cracks  like  those  seen 
in  the  greenstone  near  the  shore  of  lake  Temiskaming.  These  cracks  appear  to  hai^ 
been  produced  by  torsion. 
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North  Boundaries  of  11,  12,  13,  14,  15,  16,  17 

Going  south  on  the  west  boundary  of  11  the  rock  appears  to  be  the  dark  variety 
cf  the  Keewatin.  The  s^ace  is  pretty  well  covered.  Along  the  south  boundary 
of  this  lot  much  of  the  surface  is  also  covered.  Going  eastward  from  the  south- 
irest  corner  post,  a  creek  is  crossed  about  two-thirds  of  the  way  down  the  lot.  Diabase 
catcrops  on  the  line  near  the  southeast  comer  post.  The  other  rocks  seen  were  th) 
dark-colored  greenstone  of  the  Keewatin.  There  is  a  little  rust  in  the  rock  near  th9 
southwest  corner  post. 

Along  the  south  boundary  of  12  the  rocks  are  well  exposed.  They  consist  chiefly 
of  the  dark  varieties  of  the  Keewatin,  together  with'  what  appear  to  be  altered  felsite, 
qnartz  porphyry  and  a  little  newer  diabase. 

There  is  a  considerable  development  of  the  very  light-colored  or  white  rock  of 
the  Keewatin  along  the  south  boundary  of  13.  This  rock  is  similar  in  character  to 
some  of  the  pebbles  which  were  found  in  the  conglomerate  mentioned  a  few  paragraphs 
above.  It  is  cut  by  syenite  similar  to  that  in  the  northwestern  part  of  the  town- 
ship. Both  the  syenite  and  light-colored  Keewatin  are  cut  by  trap  dikes.  There 
is  a  considerable  development  of  trap  or  diabase  a  short  distance  up  the  west 
boundary  of  13  from  its  southwest  corner.-  A  creek  crosses  the  line  about  the  middle 
of  the  southern  boundary  of  13.  The  dikes  just  referred  to  are  immediately  to  the  west 
of  the  creek.  The  (dd  white  rock  continues  to  the  southeast  corner  of  the  lot  and 
leyond. 

Across  the  south  boundary  of  15  the  light-colored  Keewatin,  with  an  occasional 
ilike  of  trap,  is  exposed.  There  is  a  lake  about  half  a  mile  long,  whose  greatest 
diameter  lies  in  a  southwest  direction  300  yards  or  so  southeast  of  the  southeast 
corner  of  16. 

Across  the  south  end  of  16  Keewatin  rocks  are  exposed.  They  appear  to  be  chiefly 
old  traps  with  occasional  dikes  of  later  diabase.  There  is  consideraole  swamp  along 
the  line.  A  creek  flows  north  across  the  line  200  yards  or  so  east  of  the  southwest 
corner  of  the  lot.  Two  hundred  yards  east  of  the  southwest  corner  of  17,  blocks  of 
conglomerate  with  well-rounded  pebbles  a  couple  of  inches  or  more  in  diameter  were 
seen.  This  rock  was  not  found  in  place  here,  but  it  appears  not  to  have  been  trans- 
ported far.  Two  hundred  yards  farther  east  an  exposure  of  conglomerate-like  rock 
with  rather  angular  fragments  appears.  About  half  a  mile  south  of  this  is  a  long 
narrow  lake  which  strikes  southward.  The  survey  lines  continue  south  from  both 
the  southwest  and  the  southeast  corners  of  17. 

The  east  boundary  of  17,  with  the  exception  of  the  extreme  north  and  south 
parts,  is  low  and  covered. 

West  Boundary  of  13 

On  the  west  side  of  13,  along  the  survey  line,  from  the  southwest  corner  for  a 
distance  of  640  yards  there  is  an  alteration  of  the  old,  lighter-colored  Keewatin  rocks, 
trap  and  some  felsite.  At  the  640  yards  point  there  is  a  knoll  of  trap  with  a  ravine 
just  to  the   north. 

At  750  yards  north  the  rusty  rock,  containing  considerable  iron  pyrites  in  places, 
comes  in,  the  line  running  ^long  the  east  edge  of  the  rusty  hill.  The  pyrites  is  in  th3 
light-colored  variety  of  the  Keewatin.  At  1,300  yards  up  the  line  a  little  of  the  ro?k 
containing  iron  pyrites  has  been  broken  out  just  west  of  the  line.  The  association 
of  rock  and  mineral  along  this  line  is  similar  to  that  at  some  of  the  Temagami  pyrite 
outcrops. 

At  about  1,500  yards  up  the  line  greenstone  or  trap  comes  in.  The  change,  from 
the  white  rock  of  the  south  to  the  dark  rock  farther  north,  can  be  seen  for  some 
distance  from  the  south.  Then  trap  is  passed  over  till  we  come  to  a  band  of  the  iron 
formation  which  crosses  the  line  75  yards  south  of  the  northwest  corner  post  of  13. 
There  is  greenstone  on  the  north  edge  of  this  outcrop,  which  is  35  feet  in  width  and 
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consists  of  interbanded  magnetite  and  ligLt-colored  silica.     The  greenstone  is  cut  ky 
a  mica-bearing  dike. 

Near  the  northwest  corner  of  13  the  more  massive  greenstone  passes  into  a  more 
distarbed  variety,  and  600  yards  north  of  the  southeast  corner  of  10  syenite  begins 
to  appear.  Numerous  dikes  of  this  rock  are  seen  along  the  line  about  200  yards  U 
the  northward. 

Locations  4,  23,  22 

Going  east  along  the  north  boundary  of  4  a  swamp  is  crossed.  Two  hundred  yardi 
cast  of  the  edge  of  this  large  swamp  the  iron  formation  begins.  This  is  900  yards 
west  of  the  northeast  corner  of  4.  The  iron  formation  is  probably  300  feet  wide.  It 
is  leaner  on  the  west  and  east'  sides,  and  so  attracts  the  needle  but  little  at  these 
points.  The  strike  is  about  northeast,  where  it  crosses  the  line  between  4  and  23, 
and  the  dip  almost  vertical,  approaching  the  northwest. 

Two  hundred  and  sixty-five  yards  up  the  east  boundary  of  23  the  iron  formation 
crosses .  the  line  .into  22.  It  appears  to  strike  more  north  than  northeast  here  and 
\  rob  ably  has  a  similar  strike  at  the  outcrop  last  mentioned. 

Down  the  east  boundary  of  4    much    of   the    surface    is  drift    covered.     A  smaM 
stream  is  crossed  about  Wo-thirds  of  the  way  down  the  line.     There  are  exposures 
.  of  the  older  series  and  of  the  newer  greenstones.     Twenty  yards  north  of  the  south- 
east corner  post  of  4  conglomerate,  already  referred  ^,  outcrops  and  continues  sourh 
to  the  post.    It  strikes  northeast.     Pebbles  are  abundant  and  vary  in  size  up  to  about 
J  3  inches. 

West  along  the  south  boundary  of  location  4  the  first  160  yards  is  probably  con- 
e^lomerate,  being  more  or  less  covered,  and  then  Keewatin  greenstone  rises  into  a  hill. 
A  little  rust  is  seen  in  the  rocks  just  east  of  the  post.  Going  west  along  the  line 
there  is  considerable  rusty  rock  on  the  east  half  of  the  half  mile  with  boulders  of 
jaspilyte.  Westward,  150  yards  east  of  the  southwest  corner  of  6,  the  jaspilyte  comes 
in  in  outcrops  of  considerable  width. 

Mr.   McCamus   traced  the   iron    formation    southwest   from   the  northeast  corner 
of  4.     It  appears  to  cross  the  boundary  of  6  and  to  be  split  up,  an  outcrop  occurring 
11  near  the  camp  in  4.     Here,  in  the  southwest  corner  of  4  about  25  yards  southeast  of 

d  a  shanty,  the  jaspilyte  is  cut  by  two  dikes.     The  band  of  iron  formation  here  is  about 

^  200  feet  wide.    A  mica  trap  dike  runs  northwest  approximately  and  averages  6  to  10 

H^  feet  in  width.     At  its  southeast  end  it  cuts  a  felsite  dike,  which  also  cuts  the  iron 

formation  and  runs  southwest  approximately.  The  width  of  the  latter  dike  is  about 
6  feet.  The  trap  dike  holds  inclusions  of  granite,  as  does  the  smaller  dike  near  by. 
\  little  creek  cuts  across  the  iron  formation  to  the  east,  and  the  country  is  covered 
along  the  course  of  the  iron  formation  to  the  eastward.  To  the  north  are  large  out- 
ciops  of  rusty-weathering  rock. 


South  Boundaries  of  5,  6,  7,  8,  9 

Following  the  southern  boundary  of  6  and  7  a  trail  is  seen  running  along  the  north 
of  the  line  to  avoid  a  hill  and  a  small  lake.  On  the  east  end  of  the  southern  boundary 
of  6  is  a  high  hill  from  which  the  country  can  be  seen  for  miles  around.  Mount 
Cihanmanis,  which  lies  a  short  distance  east  of  the  inter-provincial  boundary  line  near 
the  forty-second  mile  post  from  lake  Temiskaming,  looms  up  with  its  characteristic 
haystack  form. 

Three  of  the  outcrops  of  jaspilyte  in  location  6  along  its  southern  boundary  strike 
north  and  northeast.  Outcrops  are  seen  in  7  and  one  in  8,  100  yards  east  of  the  post. 
The  strike  was  northwest  and  the  dip,  which  was  almost  vertical,  was  to  the  east.  The 
outcrop  is  about  25  feet  in  length.  Near  the  southeast  corner  post  of  9  there  i<^  a 
Rmall  outcrop  of  the  iron  formation,  5  or  6  feet  wide.  Its  strike  is  northwest.  On  ilie 
same  location,  200  yards  west  of  the  post,  is  an  outcrop  about  30  feet  in  length.    The 
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strike  is  northwest.  Fifty  yards  farther  west  is  an  outcrop  which  has  a  strike  north- 
west and  a  width  of  about  30  feet.  There  appears  to  be  one  band  which  has  been 
broken  up  by  greenstone.  In  the  swamp  a  short  distance  west  is  a  mass  of  iron 
formation  10  or  12  feet  in  diameter,  which  might  not  be  in  place.  Along  the  line  for 
100  yards  or  so  east  of  the  southwest  corner  of  9  the  jaspilyte  shows  in  outcrops  a  few 
feet  in  width  and  is  much  disturbed. 

There  is  a  swamp  on  the  west  half  of  8.  No  outcrop  was  seen  or  determined  by 
the  dip  needle  200  yards  south  of  the  east  and  west  line  or  to  the  northward  between 
lots  7  and  8. 

Going  north  on  the  line  between  7  and  8  the  syenite  is  met  with  a  quarter  of  n 
mile  south  of  the  north  boundary.  A  rusty  band  lies  to  the  south.  The  syenite  rises 
irto  a  hill  along  the  north  boundary. 

Locations  11,  12,  18 

Going  west  on  the  line  between  10  and  12  a  few  feet  of  banded  iron  ore  is  seen 
150  yards  west  of  the  corner  post.  At  264  yards  a  band  has  a  width  of  3  or  4  feet, 
fcnd  the  strike  is  parallel  with  the  survey  line  for  a  few  yards.  There  is  a  creek  at 
the  northwest  corner  of  12.     The  post  is  situated  on  the  west  edge  of  the  creek. 

Four  hundred  and  forty  yards  north  of  the  southeast  comer  of  18  there  are  a  few 
fec't  of  banded  ore  which  shows  at  the  outlet  of  a  creek  which  comes  from  a  lake  in 
}&.  This  lake  lies  immediately  west  of  the  line,  and  is  not  shown  on  the  published 
map  of  the  township.  The  gorge  of  the  creek  lies  in  the  iron  formation.  There  is  an 
interesting  little  beaver  dam  across  the  creek  at  this  poinl.  Just  southwest  of  th's 
dam  the  banded  rock  is  much  wider  than  at  the  dam  itself. 

Jaspilyte  outcrops  across  11  and  12,  between  the  east  boundary  of  18  and  the 
west  of  13.  On  11  on  the  east  face  of  the  hill  near  the  centre  of  £he  lot  facing  thd 
creek  bottom  there  is  an  exposure  of  jaspilyte  with  a  total  thickness  of  about  90  feet, 
interbanded  with  which  are  three  layers  of  rock  each  about  4  feet  wide.  On  lot  12 
00  the  face  of  the  hill,  facing  west  into  the  creek  bottom,  is  about  tHe  same  width 
of  jaspilyte.  The  iron  formation  seems  to  split  up  here,  one  part  running  east  to  the 
35  feet  band  on  the  west  boundary  of  13,  and  the  other  north  to  the  south  boundary 
of  10. 

The  iron  formation  runs  south  in  12,  and  outcrops  300  yards  west  of  the  600 
yard  point  north  of  the  southwest  corner  of  13.  It  occurs  on  both  sides  of  the  north 
end  south  line  between  11  and  12  in  this  part  of  the  field. 

The  distribution  of  the  outcrops  of  the  iron  formation  in  12  illustrates  the  dis- 
turbance to  .which  it  has  been  subjected  in  Boston.  Three  have  been  referred  to  in 
the  location ;  one  crossing  the  line  between  12  and  13,  near  the  northwest  corner  of 
the  latter;  another  on  the  line  between  10  and  12,  about  200  yards  Trom  the  north- 
cast  comer  of  12;  while  a  third  outcrop  is  that  referred  to  above.  It  lies  300  yards 
west  of  a  point  on  the  west  boundary  of  13,  the  point  being  600  yards  north  of  the 
southwest  corner  post  of  this  location. 

Conglomerate  appears  300  yards  west  of  the  600  yard  point  north  from  the  south 
end  of  the  west  boundary  of  13. 

CONGLOMERATE 

The  conglomerate  outliers  which  were  met  with,  as  shown  by  the  above  description 
of  the  locations,  are  three  in  number,  if  we  except  one  which  has  a  matrix  of  crystal- 
line limestone.  These  are(l)  at  the  southeast  corner  of  4,  (2)  on  the  southern  bound- 
ary of  17,  (3)  on  the  south  half  of  12. 

This  conglomerate  probably  was  at  one  time  a  widespread  formation  here  but 
has  been  removed  by  erosive  agencies.  It  is  probably  of  the  same  age  as  that  in  whioh 
the  oobalt-silver  veins  occur  near  lake  Temiskaming.  The  township  of  Boston  lies 
at  a  greater  elevation  than  the  outcrops  near  Temiskaming.  Hence  its  surface  has 
^c  subjected  to  more  severe  erosion. 
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ROCKS  NEAR  ROUND  LAKE 

Some  of  the  rocks  ia  tli«  vicinity  of  Round  lak«  and  in  the  township  of  Otto  are 
describod  in  a  report  made  b;  Mr.  L,  L.  Bolton  to  the  Bureau  of  Uines,  and  publislied 
in  the  12th  Annual  Volume. 

The  prosent  writer  did  not  spend  much  time  around  the  lake  but  ma3e  the  follow 
ing  notes: 

The  rock  near  the  south  end  of  the  east  boundary  of  Otto  is  syenite  with  dark 
isclusions  which  are  more  or  less  rounded.  These  dark  patches  no  doubl  represeiit 
fragments  of  the  Keewatin  which  hare  been  enclosed  and  partlj  absorbed  b;  the  in- 
trusive grani'o  magma.  Going  around  the  eastern  edge  of  Round  lake  similar  outcrops 
are  seen.  Continuing  the  canoe  route  down  the  river,  the  rock  seen  on  the  shores  is 
rhiefly  granite,  with  dark  inclaaioos,  to  tk«  point  where  the  north  branch  joins  tbe 
Round  lake  branch  of  the  Blanche. 
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PRE-CAMBRIAN  NOMENCLATURE' 

[Introductory  note  by  C.  R.  Van  HIse] 

The  report  below  of  the  special  committee  on  the  nomenclature  and  correlation 
c**  the  geological  formations  of  the  United  States  and  Canada  is  the  first  joint  report 
cf  the  geologists  of  the  two  countries.  Before  the  death  of  Dr.  G.  M.  Dawson,  for- 
merly director  of  the  Canadian  Geological  Survey,  I  had  correspondence  with  hi:n 
ill  reference  to  joint  field-work  in  the  lake  Superior  region.  It  was  agreed  between  us 
that  such  field-work  should  be  undertaken,  but  his  untimely  death  occurred  before 
fnything  was  done. 

After  Dr.  Dawson's  death  I  continued  correspondence  upon  the  subject  with  Dr. 
Robert  Bell,  acting  director  of  tke  Canadian  Geological  Survey.  As  a  result  of  thij 
(crrespondence,  December  22,  1902,  Dr.  Bell  wrote  to  Dr.  C.  D.  XValcott,  director  cf 
the  United  States  Geological  Survey,  suggesting  a  conference  in  leference  to  tke 
mutual  interest  of  the  two  Surveys.  This  letter  led  to  the  appointment  of  a  com- 
mittee— consisting  of  C.  W.  Hayes  and  C.  R.  Van  Hise,  for  the  United  States 
(^logical  Survey,  and  Robert  Bell  and  Frank  D.  Adams,  for  the  Canadian  Geological 
borvey — ^to  consider  all  questions  as  to  the  successions  of  formations,  and  as  to 
Domenclatnre,  which  concerned  the  two  Surveys. 

This  committee,  with  0.  W.  Hayes  as  chairman,  met  for  the  first  time  at 
Washington,  January  2,  1903.  At  this  meeting  several  special  committees  were 
appointed  to  consider  different  districts  along  the  international  boundary.  For  the 
lake  Superior  region  the  following  committee  was  appointed;  for  the  United  States, 
C.  R.  Van  Hise  and  C.  K.  Leith,  of  the  United  Stat<«  Geological  Survey,  and  A.  O. 
Lane,  state  geologist  of  Michigan;  and  for  Canada,  Robert  Bell  and^Frank  D.  Adams, 
ot  the  Canadian  Geological  Survey,  and  W.  G.  Miller,  provincial  geologist  of  Ontario. 

August  3,  1904,  this  special  committee  met  in  the  Marquette  district  of  Michigan, 
tjid  during  the  six  weeks  following  visited  successively  the  Gogebic,  Mesabi,  Vermilion, 
Rainy  lake.  Lake  of  the  Woods,  Animikie,  and  original  Huronian  districts.  After 
'mishing  the  field-work,  a  report  in  preliminary  form  was  drawn  up. 

In  December,  1904,  another  meeting  of  the  special  committee  was  held  at  Phila- 
delphia, further  to  consider  the  report,  all  members  of  the  committee  being  present 
except  C.  R.  Van  Hise.  At  this  meeting  the  report  of  the  sub-committee  was  oom- 
pleted  as  given  below. 


REPORT  OF  THE  COMMITTEE 

Your  special  committee  on  the  lake  Superior  region,  during  the  months  of  August 
and  September,  1904,  visited  various  districts  in  the  lake  Superior  country,  their 
purpose  being  to  ascertain,  if  possible,  whether  they  could  agree  upon  the  succession 
and  relations  of  the  formations  in  the  various  districts,  and  could  further  agree 
Dpon  a  nomenclature  appropriate  to  express  the  facts.  The  districts  visited  were 
the  Marquette,  the  Penokee-Gogebic,  the  Mesabi,  the  Vermilion,  the  Rainy  lake, 
the  Lake  of  the  Woods,  the  Thunder  Bay,  and  the  original  Huronian  to  the  north 
sliore  of  Lake  Huron.  Aside  from  the  regular  members  of  the  special  committee, 
for  parts  of  the  trip  other  geologists  were  with  the  party.  Dr.  C.  W.  Hayes,  geologist 
?n  charge  of  geology,  United  States  Geological  Survey,  and  a  member  of  the  general 
committee,  was  with  the  party  for  the  Marquette,  Penokee-Gogebic,  Mesabi,  Ver- 
milion,  and   Rainy  lake   districts..    Professor   A.    E.   Seaman   was   with   the  party   for 

iBeport  of  International  Committee  on  Lake  Superior  Geology;  from  the  Journal  of  Geoloov, 
Pebrnapy-lfarch,  1905. 
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the  Marquette,  Penokee-Gogebic,  Rainy  lake,  Lake  of  the  Woods,  and  Thunder 
Bay  disftricts.  Mr.  J.  U.  Sebenius  was  with  the  party  for  the  Mesabi  district,  Mr. 
W.  N.  Merriam,  for  the  Mesabi  and  Vermilion  districts ;  Mr.  W.  N.  Smith,  for  the 
Thunder  Bay  district;  Mr.  E.  D.  Ingall  and  Mr.  T.  D.  Denis,  for  the  Lake  Huron 
district.     The  knowledge  of  these  men  was  of  great  assistance  to  the  committed. 

In  the  following  pages  we  shall  give  the  successions  and  relations  of  formations 
which  we  believe  to  obtain  for  each  of  the  districts  visited,  and  give  our  opinion  as 
to  the  major  correlation  of  the  rock  series  of  the  various  districts,  so  far  as  th^s 
can  be  safely  done,  and  the  nomenclature  which  seems  to  best  express  the  facts. 

For  each,  district,  unless  otherwise  specified,  the  succession  will  be  considered 
in  descending  order.  In  giving  the  successions  for  the  various  districts,  we  shan 
use,  for  convenience,  tho  names  suggested  by  geologists  who  have  done  the  detailel 
work  in  the  districts,  without  thereby  expressing  any  opinion  as  to  their  appropn- 
etenesA  or  their  advisability. 

In  the  Marquette  district  we  found  the  upper  series  there  exposed  to  be  as  foV 
lows:  (1)  Michigamme  slate  and  schist,  and  (2)  Ishpeming  formation.  Locally  within 
the  Michigamme  slate,  and  apparently  near  its  base,  is  an  iron-bearing  horizoa. 
The  Clarksburg  volcanics,  said  to  be  a  local  phase  of  the  Michigamme  formation. 
were  seen  at  Champion.  The  basal  member  of  the  Ishpeming  formation  is  the 
I        1  Goodrich   quartzite.     This  series,    called   the   upper    Marquette  series    by  the   Unitsl 

States  Geological  Survey,  has  at  its  base  a  pronounced  unconformity,  marked  b" 
extensive  beds  of  conglomerate,  having  materials  of  diverge  character.  The  dominant 
fragments  of  the  conglomerate  at  the  localities  visited  are  from  the  Negaunee  for- 
mation to  be  mentioned  below.  The  next  series  is  the  Middle  Marquette  scries. 
consisting  of   (1)   the  Negaunee  formation,    (2)   the   Siamo   slate,   and  (3)   the   Aji^uk 

5       9  quartzite.      In    the  publications    of  the    United    States   Geological   Survey  this  'seri^; 

^1  was  not  separated  from  the  series  next  mentioned,  but  the  work  of  Professor  Seaman 

has   shown  thiat   there   is   a   pronounced   unconformity,  marked  by  strong    basal  coj* 
glomerates   at    th^   bottom    of    the    Ajibik.      Below    this   unconformity    is    the    Lower 
Marquette  series,  consisting   of  (1)   the  Wewe  slate,    (2)  the  Kona  dolomite,   and  ^.3} 
I  the  Mesnard  quartzite.     At  the  places  where  we  saw  the  succession  there  is  a  belt  of 

I  slate  between  the  Kona  dolomite  and  the  Mesnard  quartzite  of  such  thickness  that  it 

I  might  possibly    be   mapped    as    a    formation    if    the  exposures   were    more    numerous 

!  The  members  of  the  United  States  Geological  Survey  think  that  this  slate  is  probablv 

^  general  for  the  district,  as  it  shows  wherever  the  exposures  are  continuous  from  th? 

j;  dolomite   to  the   quartzite.        At  the  base   of    the    Lower     Marquette    series    is    hii 

1^  unconformity,  marked   by  conglomerates   bearing   fragments   of  all  the  kinds  of  rock-^ 

I  seen   in  the  underlying  series.    Two    classes    of    fragments    are    especially    abundant 

^  Ihese    are    (1)    tuff,     greenstone    schist,    and    many     kinds     of     greenstones     which 

belong    to  the  so-called  green -schist    series    of    the    district,    and    (2)    various    kind« 
]  of    granite   and  gneissoid  granite.       Adjacent    to  the    state  road    south    of    the   city 

f  of    Marquette    the    actual    contact    was    seen    between    the      two    series,    the    bas<il 

i  conglomerate    resting    upon    the    green    schist.         The    great     variety    of    materia'.^ 

in  this  conglomerate  and  the  well-rounded  character  of  the  fragments  left  no  doubt 
I  in  the  minds  of  the  members  of  the  party  that  there  is  a  great  structural  break  ^t 

the  base  of  the  Lower  Marquette  series. 

The  lowest  group  of  the  Marquette  district  is  a  very  complex  one,  which  Ha 
been  designated  as  the  Basement  Complex.  It  consists  of  two  classes  of  material-* 
the  greenstone-schist  series,  and  (he  granites  and  gneissoid  granil-cs.  The  greonstoQo 
schist  series  is  especially  well  known  through  %he  description  of  the  late  George  H 
Williams,  found  in  Bulletin  62  of  the  United  States  Geological  Survey.  This  serit»» 
is  designated  on  the  maps  of  the  Marquette  Monograph  as  the  Kitchi  and  Men?. 
schists.  Instrusive  in  the  green  schist  series  are  great  masses  of  granite  and  gneissoid 
fc^ranite.  No  evidence  was  seen  by  the  party  that  any  of  the  granites  intrude  th' 
sedimentary   series   above  the    green-schist   series,    although     Seaman    thinks     in   ont^ 
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place  a  small  mass  of  granite  does  intrude  the  Lower  Marquette  series.  It  is  believed 
that  the  great  masses  of  granite  of  the  district  antedate  the  three  series  here  called 
Upper,  Middle  and  Lower  Marquette. 

In   the   Penokee-Gogebic    district    the    highest    rockn   seen   are    the   Keweenawan 
traps  and  interbedded  sandstones,    the    bedding    of    which    dips    at    a    high  angle  to 
the  north.     No  actual  contact    between    the    Keweenawan    and    the    next    underlying 
series  was  seen,   but  north  of  Bessemer,  below   the  Keweenawan,   the  next   formation 
is  the  great  Tyler   slate  formation   of  the  Penokee  series,  while  at  Sunday   lake  the 
Keweenawan   rests  directly  on   the  iron-bearing   formation  which   is  stratigraphically 
below  the  slate.     This  relation  led  the  party  to  infer  the  existence  of  an  important 
cnconformity    between   the  two.      The    Penokee-Gogebic,    or    iron-bearing   series,    con- 
sists of   (1)   the  Tyler  slate,    (2)    the   Ironwood  formation,    and  (3)   the  Palms  slate. 
This  Palms  slate  was  seen  to   rest  directly   upon   granite  south   of  the  Newport  and 
Palms  m*ne.     At  the  formei*  locality  there  is  no  conglomerate  at  the  base.     At  the 
'atter  locality  there  is  a  conglomerate  at  the  base  of  the  slate  which,  besides  cdntain- 
ing  ^anite  detritus,    also  contains   many   cherty    fragments    supposed   to    be  dei'ived 
Irom  the  next   underlying   sedimentary  series. 

East  of  the  Presque  Isle  river  the  lower  sedimentary  succession  of  the  Peuokee- 
Gogebic  district  was  visited,  here  consisting  of  (1)  cherty  limestone  and  (2)  quartzite. 
'ihe  quartzite  dips  to  the  north  at  a  moderate  angle  and  rests  upon  green  schist.  The 
two  formations  were  seen  in  direct  contact  for  a  hundred  feet  or  more.  The  cleavage 
r«  the  green  schist  abuts,  against  the  bedding  of  the  quartzite  at  right  angleie.  The 
quartzite  near  its  base  passes  into  a  conglomerate,  which,  just  above  the  contact 
becomes  very  coarse  and  contains  very  numerous  well-rolled  fragments  of  the  im- 
mediately subjacent  schist.  The  unconformity  at  the  base  of  the  quartzite  could  not 
b«  more  pronounced. 

The  party  nowhere  saw  the  relations  of  the  limestone-quartzite  series  just  des- 
cribed and  the  Penokee-Gogebic  series  proper,  but  they  have  no  reason  to  doubt  the 
conclusion  of  the  United  States  Geological  Survey  that  the  limestone-quartzite  series 
is  the  .inferior   one.  • 

The  relations  of  the  green  schist,  called  Mareniscan  by  the  United  States 
fieologiste,  and  the  gjranite,  which  together  coustitutle  the  basement  upon  which 
the  determined  sedimentary  series  of  the  dictrict  rest,  were  not  studied  by  the 
party.  The  United  States  geologists  hold  that  the  relations  are  perfectly  clear,  and 
that  the  granitic  rocks  are  intrlisive  in  the  green  schist. 

In  the  Mesabi  district  the  succession  of  the  Mesabi  series  is  as  follows:  (I) 
Virginia  slate,  r2)  the  Biwabik  iron  formation,  and  (3)  the  Pokegama  quartzite. 
This  series  dips  at  a  gentle  angle  to  the  south.  At  the  base  of  this  series  at 
Biwabik  is  a  conglomerate  which  rests  upon  a  series  of  slates  and  graywacke,  the 
latter  in  nearly  vertical  attitude.  The  .unconformity  between  the  two  is  most 
pronounced.  The  slate  and  graywacke  where  crossed  has  a  considerable  breadth. 
It  flanks  a  green-schist  series.  The  slate  and  graywacke  formation  adjacent  to  the 
^reen-Bchist  is  conglomeratic.  Many  of  the  fragments  of  the  conglomerate  are  from 
'he  underlying  green  schists.  At  the  locality  visited  it  could  not  be  asserted  that 
the  break  between  the  slate-graywacke  formation  and  the  green-schist  series  is  great, 
nlthough  nothing  was  seen  which  is  contrary  to  this  view.  The  granite  constituting 
the  Mesabi  range  is  reported  by  the  United  States  geologists  as  intruding  both  the 
sreen-echist  and  the  slate-graywacke  series,  but  not  the  Mesabi  series.  At  the  east 
end  of  the  district  a  newer  granite  is  reported  as  ^'ntruding  both  the  Mesabi  and  the 
Keweenawan  series,  and  in  the  central  portion  of  the  district  small  areas  of  granite 
porphyry  are  reported  as  antedating  the  slate-graywacke  series. 

In  the  Vermilion  district  the  Upper  series,  where  seen,  consists  of  (1)  Knife 
^tes  and  (2)  Ogishke  conglomerate.  The  Ogishke  conglomerate  contains  very  numer- 
ous fragments  of  all  the  underlying  formations  noted — ^porphyries,  green  schists,  iron 
f^nnation,    granite — and  we   have   no    doubt  that   there  is    a  great    structural    break 
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at  the  base  of  the  Ogishke.  The  series  below  this  unconformity,  the  Vermilion  eerins, 
consists  of  (1)  the  Ely  greenstone  and  (2)  the  Soudan  formation.  Th«  Ely  greenstone 
ia  the  dominant  formation.  It  is  mainly  composed  of  green  schists  and  greenstones, 
many  of  which  show  the  ellipsoidal  structure  described  by  Clements.  The  oth.-r 
important  formation  of  the  Vermilion  series  is  the  Soudan  iron  formation.  The 
structural  relations  of  the  Ely  greenstone  and  the  Soudan  formation  are  most 
intricate.  No  opinion  here  expressed  as  to  their  order.  The  Ely  greenstone  and 
the  Soudan  iron  formation  are  cut  by  porphyries,  and,  according  to  the  reports  ot 
the  United  States  Geological  Survey,  are  cut  in  a  most  complex  way  by  the  great 
northern  granite,  but  the  localities  ilustrating  this  were  not  visited.  It  is  worthy 
ol  mention  that  the  United  Sates  geologists  report  granite  as  intruding  the  Knife 
slates  and  Ogishke  conglomerates  in  the  central  parts  of  the  district,  especially  'd 
the  vicinity  of  SnoAvbank  lake,  but  this   locality  was  not  visited  by   the  party. 

In  the  Rainy  lake  district  the  party  observed  the  relations  of  the  several  for- 
mations along  one  line  of  section  at  the  east  end  of  Shoal  lake  and  at  a  number  of 
ether  localities.  The  party  is  satisfied  that  along  the  line  of  section  most  closely 
studied  the  relations  are  clear  and  distinct.  The  Couchichiug  ^chists  form  the  highest 
formation.  These  are  a  series  of  micaceous  schists  graduating  downward  into  green 
hornblendic  and  chloritic  schists,  here  mapped  by  Lawson  as  Keewatin,  which  pass 
int:)  a  conglomerate  known  as  the  Shoal  lake  conglomerate.  This  conglomerate  lies 
upon  an  area  of  green  schists  and  granites  known  as  the  Bad  Vermilion  granites. 
It  holds  numerous  large  well-rolled  fragments  of  the  underlying  rocks,  and  forms 
the  base  of  a  sedimentary  series.  It  is  certain  that  in  this  line  of  section  the 
Couchiching  is  stratigraphically  higher  than  the  chloritic  schists  and  conglomerate 
mapped  as  Keewatin.  On  the  south  side  of  Rat  Root  bay  there  is  also  a  great  con- 
glomerate belt,  the  dominant  fragments  of  wliich  consist  of  green  schist  and  greenstone, 
but  which  also  contain  much  granite.  The  party  did  not  visit  the  main  belts 
colored  by  Lawson  as  Keewatin  on  the  Rainy  lake  map,  constituting  a  large  part 
o!  the  northern  and  central  parts  of  Rainy  lake.  These,  however,  had  been  visited  by 
Van  Hise  in  a  previous  year,  and  he  regards  these  areas  as  largely  similar  to  the  green 
schist  areas  intruded  by  granite  at  Bad  Vermilion  lake,  where  the  schists  and  granites 
are  the   source   of  the  pebbles   and   boulders   of  the   conglomerate. 

In  the  Lake  of  the  Woods  area  one  main  section  was  made  from  Falcon  island 
<o  Rat  Portage,  with  various  traverses  to  the  east  and  west  of  the  line  of  section. 
'J  he  section  was  not  altogether  continuous,  but  a  number  of  representatives  of  eacn 
term  at  ion  mapped  by  Lawson  were  visited.  We  found  Lawson*s  descriptions  to  be 
substantially  correct.  We  were  unable  to  find  any  belts  of  undoubted  sedimentary 
slate  of  consider.able  magnitude.  At  one  or  two  localities,  subordinate  belts  of 
slate  which  appeared  to  be  ordinary  sediment,  and  one  belt  of  black  slate  which  is 
certainly  sediment,  are  found.  In  short,  the  materials  which  we  could  recognize 
as  water-deposited  sediments  are  small  in  volume.  Many  of  the  slaty  phases  of 
rocks  seemed  to  be  no  more  than  the  metamorphosed  ellipsoidal  greenstones  and 
tuffs,  but  some  of  them  may  be  altered  felsite.  However,  we  do  not  assert  that  larger 
areas  may  not  be  sedimentary  in  the  sense  of  being  deposited  under  water.  Asvit* 
from  the  belts  mapped  as  slate,  there  are  great  areas  of  what  Lawson  calls  agglorn- 
frate.  These  belts,  mapped  as  agglomerates,  seem  to  us  to  be  largely  tufif  deposit-; 
but  also  include  extensive  areas  of  ellipsoidal  greenstones.  At  a  number  of  place* 
associated  and  interstratified  with  the  slaty  phases  are  narrow  bands  of  ferruginous 
and  siliceous  dolomite.  For  the  most  part  tliic  bands  are  less  than  a  foot  in  thick- 
ness, and  no  band  was  seen  as  wide  as  three  feet,  but  the  aggregate  thickness  of  a 
number  of  bands  at  one  locality  would   amount  to  several  feet. 

We  could  discover  no  structural  breaks  between  the  above  formations  of  the 
Lake  of  the  Woods.  The  various  classes  of  materials — slates,  agglomerate  and 
ellipsoidal  greenstones — all  seem  to  belong  together.  In  short,  these  rocks  in  the 
fiake  of  the  Woods  seem   to  us  to  constitute  one  series  whichi  is  very  largely  igneous 
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rr  volcanic  in  origin,  but  does^  as  above  mentioned,  contain  some  sediments.  This 
^ries  in  the  Lake  of  the  Woods  area  is  the  one  for  which  the  term  "Keewatin*' 
was  first  proposed  for  the  greenstone  series,  Lawson  giving  as  one  reason  for  pro- 
posing this  name  the  statement  that  there  is  no  evidence  that  these  rocks  are 
equivalent  with  the  rocks  of  Lake  Huron  described  by  Logan  and  Murray  as  Huronian. 

The  ellipsoidal  greenstone-agglomerate-slate  series  is  cut  in  a  most  intricate  way 
by  granite  and  granitoid  gneiss,  which  constitute  much  of  Falcon  island  at  the 
southern  part  of  the  Lake  of  the  Woods  and  a  great  area  north  of  the  Lake  of  he 
Woods.  These  relations  between  the  granite  and  Keewatin  were  seen  on  the  north- 
west part  of  Falcon  island  and  on  a  small  island  adjacent.  They  were  also  seen 
Fjorth  of  Rat  Portage.  At  the  latter  place  the  rocks  adjacent  to  the  granite  are 
handed  hornblende  and  micaceous  schists,  very  similar  to  the  banded  rocks  of  Light 
House  point,  at  M.rquette.  At  Hebe  falls  the  granite  and  Keewatin  series  are  seen 
tc  be  in  actual  contact,  the  Keewatin  being  apparently  intruded  by  the  granites, 
although  the  relations  have  often  been  interpreted  as  conformable  gradations.  Goiup; 
north  along  tbe  Winnipeg  river,  the  relations  between  the  two  series  become  perfect!/ 
clear.  Great  blocks  of  the  Keewatin  are  included  in  the  granite,  the  masses  varying 
from  those  of  small  size  to  others  of  enormous  bulk.  Also  the  two  have  intricate 
relations,  which  have  perhaps  been  best  described  as  lit  par  lit  injection.  In  short, 
the  relatione  are  those  so  well  described  by  Lawson  for  this  area. 

In  the  Thunder  Bay  district  we  visited  especially  the  areas  about  Loon  lake  an-I 
Port  Arthur.  In  the  Loon  lake  area  the  succession  is  as  follows:  The  top  series  i« 
the  Keweenawan,   here  consisting  of  sandstone   above  and  conglomerate   below,  with 

iDtorbedded  basic  igneous  flows  or  sills.  Below  the  Keweenawan  is  the  Animikie. 
The  contact  betw^een  the  Keweenawan  and  the  Animikie  was  seen  at  two  places. 
At  one  of  these  there  is  an  appearance  of  conformity,  but  at  the  other  the  eroded 
edges  of  the  Animikie  iron-bearing  formation  are  traversed  by  the  Keweenawan  beds. 
At  one  contact  the  base  of  the  Keweenawan  rests  on  the  Animikie  slate,  inter- 
^ratified  with  the  iron  formation,  and  at  the  other  on  one  of  the  members  of  the 
iron-bearing  formation.  At  both  localities  the  conglomerate  at  the  b^se  of  the 
Keweenawan  bears  detritus  from  the  underlying  series,  including  both  the  slate  and 
the  iron-bearing  formations  of  the  Animikie.  The  Animikie  succession  which  we 
saw  near  Loon  lake  includes  two  phases  of  the  iron-bearing  formation  with  an  inter- 
stratified  belt  of  slate.  The  Animikie  here  has  in  general  rather  flat  dips,  although 
locally  they  become  somewhat  steeper. 

Near  Port  Arthur  the  higher  slate  member  of  the  Animikie  was  visited  by  a 
portion  of  the  party,  and  on  previous  occasions  had  been  visited  by  the  other  members. 
This  is  the  formation  which  is  agreed  by  aU  to  rest  upon  the  Animikie  iron  formation. 
It  is  notable  as  containing  the  intrusive  sills  called  by  Lawson  the  Lc^an  sills. 

At  one  place  near  Loon  lake  a  test  pit  has  been  sunk  to  the  bottom  of  the 
Animikie,  and  here  at  the  base  of  the  formation  is  a  conglomerate  bearing  fragments 
of  the  next  underlying  series — a  graywacke  slate.  This  graywacke  slate  covers  a 
ifrge  area,  shows  cleavage  at  a  high  angle,  and  is  evidently  an  important  formation 
in  the  district. 

The  party  has  no  doubt  that  there  is  considerable  unconformity  between  the 
Keweenawan  and  the  Animikie,  and  a  very  important  unconformity  between  the 
Animikie  and  the  graywacke  slates. 

A  portion  of  the  party  went  north  from  Port  Arthur  to  see  the  green-schist  and 
granite  series.  This  was  found,  but  seen  only  in  small  volume  at  the  particular  are.i 
^^sited.  At  other  times  several  members  of  the  party  have  visited  larger  areas  of 
this  green-schist  and  granite  complex  north  and  northwest  of  Port  Arthur  in  Gorham. 
Conmee,  and  other  townships,  and  in  the  green  schists  they  found  an  iron-beariu'j 
formation  analogous  in  character  to  the  Soudan  formation  of  the  Vermilion  district. 
The  granites  are  intrusive  in  the  greenstones. 
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At  no  place  were  the  relations  betw-e;n  the  graywacke  slate  Tories  below  tlif 
Aniniikie   and  the  green-scliist  granite  complex  observed. 

In  tho  original  Uurouian  area — i.  e.,  the  area  described  by  Logan  and  Hurriv 
as  estoiidiiif;  from  near  Sault  Ste.  Marie  alonn  the  north  shore  of  Lake  Huron  to 
Thofisaion  Olid  northward — we  examined  a  nmnljer  of  crucial  localities.  At  the  fir.i; 
jf  those,  flliout  five  mites  from  Sault  Ste.  Marie,  near  Root  rii'er,  we  studied  th- 
relations  ol  the  conglomerate,  mapped  as  lower  slate  conglon it-rate  by  Ix>gau,  with  tin.' 
granite.  The  conglomerate  is  in  a  vertical  position.  We  found  the  upper  horuuii 
ri  the  con  slimier  ate  near  the  road  to  be  of  moderate  coarseness,  and  to  eonCain  inMi: 
fragments  of  green  schist,  greenstone  and  granite.  The  granite  fragments  increa;.' 
in  pruiiiineiice  and  size  toward  the  north,  and  at  the  north  end  of  the  exposure  we 
havc  a  great  granite  conglomerate.  After  an  interval  of  a  few  paces  we  found  to  tk- 
iiorth  a  red  granite  similar  to  many  of  the  fragments  of  the  conglomerate.  The 
party  has  no  doubt  that  the  conglomerate  rest«  unconfunnably  upon  the  granite. 
This  conglomerate,  while  mapped  by  Logan  as  lower  slate  conglomernte.  appears  to 
be  above  a  limestone  next  to  be  mentioned,  and  has  been  connected  by  Van  Hi-..' 
rnd  Lcith  »ith  rocks  like  the  red  quartzitu  belonging  above  the  limestone,  and  thsy 
believe  il  to  be  the  upper  slate  conglomerate  lather  than  the  lower  slat«  conghnnerate. 
(.Ithough  tlio  overlapping  recent  lake  deposits  prevent  the  connection  by  actual  ami 
Irecing,  A  short  distance  east  of  the  point  wh«re  the  conglomerate  is  ne:;t  to  III' 
granite  and  north  of  the  great  mass  of  the  conglomerate  is  a  belt  of  limestone  whicli 
continues  cnst  for  perhaps  half  a  mile.  North  of  this  limestone  is  conglomerate,  aiiil 
fctill  to  tho  north,  granite.  This  northern  conglomerate  is  very  similar  to  the  coii- 
glomci-Ht^'  fnu1h  of  the  limestone,  and  two  interpretations  are  possible  as  to  it! 
jiosition:  it  may  be  regarded  as  the  lower  slate  conglomerate  under  the  limes. hi- 
ni  ii  jii-n  le  regarded  as  an  equivalent  to  the  conglomerate  south  of  the  limestotiP. 
bdiiy  npfiUfd  by  an  anticline  or  po<:sibly  a  fault  The  limestone  has  a  steep  dip  to 
th(    n>rth     and,   accepting  either   alternative,    it   must   be    regarded   as  overturned. 

Ui  ne\t  visited  the  aomdoned  limestone  quarry  north  of  Garden  riier  station. 
Hero  «e  found  the  conglomerate,  marked  by  Logan  as  the  upper  slate  conglomerate 
Mithm  a  U  \t  paces  of  the  limestone  This  conglomerate  is  in  all  respects  simil>ir 
to  the  avorage  of  the  conglomerates  before  mentioned,  e.tcept  that  it  contains  very 
numiTiiu^  liMiPstone  fragments  The  parti  has  no  doubt  that  the  limestone  formation 
RBs  laid  diun,  and  that  a  considerable  erosion  interval  occurred  before  the  depoytijii 
pt  thi  ( onf^lomerate  upon  tho  limestone  The  slate-conglomerate  belt  north  of  th; 
I'mestone  nn'i  examined,  and  while  it  was  not  found  in  contact  with  the  limestone, 
it  ufts  seen  to  increase  in  cMiarseness  as  the  Umestone  is  approached,  and  across  ih* 
1  ttlo  raiini  which  separates  the  conglomerate  from  the  limestone  it  was  found  to 
contiiin    luiinerous   htjtestone   fragments  We   therefore   conclude   that    the    rock   on 

tach  Kiik  rl  the  limestone  is  the  upper  slate  conglomerate,  the  structure  being  »nti 
clinul  p'vs'.ihly  with  faulting  This  conclusion  suggests  that  the  same  rclatinn 
obtains   st   tliu  Root  rner  locality   abo\e   described 

On  the  limestone  point  on  the  east  side  of  Echo  lake  we  found  the  tollowiii? 
astendii  sinceision  with  mon<  clinal  dip  to  the  siutheast :  (I)  white  or  gray  quart!- 
ite  cindin^  throi gh  graywarkc  into  (2)  a  thin  bolt  of  conglomerate  not  exceeding 
tiifiit^  fut  m  thickness  and  containing  numerous  granite  fragments.  Above  th-? 
(nnclirri.]  iti  is  (3)  limestone  in  considerablo  thickness,  and  over  this  (4)  the  uppe-- 
slate  ron^l  mcrate  This  last  is  a  thick  formation  The  npper  conglomerate  is  verv 
foaise  noai  the  limestone  and  become';  finer  in  passing  away  from  the  limestone  aloi^, 
the  Ilk.  1  ire  Like  the  conglomerate  near  Garden  river,  it  bears  very  numerom 
litm-stoin!  tragmenta,  the  eiidence  of  which  is  beautifully  seen  at  the  lake  shore, 
"here  the  Hater  has  dissoUed  lnan^  of  them  completely  and*  others  in  part.  Thi 
iedfie  tbiii    presents  a    deeph    pitted   >iurface,   nianv   of  the    pita   being   several    inrhci 
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On  the  west  side  of  Echo  lake  we  ascended  the  prominent  bluff  next  north  of  the 
west  limestone  pointy  and  here  found  the  formation  nearly  horizontal,  but  dippini^; 
slight I3'  into  the  hill.  The  quartzite  in  tnis  position  composes  the  greater  part  of  the 
blaff.  A  short  distance  from  the  top  we  found  the  quartzite  grading  upward  into 
a  graywacke-like  rock,  and  this  into  a  congloiuerate  which  contains  granite  and  green- 
schist  fragments;  indeed,  it  is  typical  slate  conglomerate.  This  conglomerate  is  only 
)  few  feet  in  thickness,  and  above  it  appears  a  siliceous  limestone,  and  above  this, 
r.ornial  limestone  like  that  of  Garden  river  and  the  east  side  of  Echo  lake.  Th^ 
total  thickness  of  the  limestone  here  seen  was  probably  not  more  than  fifty  feet,  and 
01  the  conglomerate  below,  not  more  than  thirty  feet.  The  lower  five  hundred  feet 
f.i  more  of  the  bluff  is  the  white  quartzite. 

The  other  bluffs  on  the  west  side  of  the  lake  were  not  visited  by  the  party,  but 
Leitb,  Seaman,  and  Van  Hise  have  examined  each  of  tliese  bluffs,  and  found  "he 
succession  above  given  to  obtain  upon  each  prominent  bluff,  with  the  exception  that 
OP  the  next  bluff  to  the  north  the  limestone  is  wanting,  so  far  as  observed.  The 
imie<^tone  is  also  in  greater  force  on  some  of  the  other  bluffs,  but  is  always  subordinate 
ir  thickness  to  the  quartzite.  It  thus  appears  that  the  great  formation  on  the  west 
ude  of  Ei-ho  lake  is  the  quartzite;  that  the  limestone  above  appears,  not  as  a  single 
I'elt,  but  as  a  number  of  synclinal  patches  often  capping  the  hills;  and  that  the 
conglomerate  showing  both  north  and  south  of  the  limestone  is  a  very  thin  foundation 
Lietween  the  quartzite  and  the  limestone,  and  is.  therefore,  the  lower  slate  con- 
glomerate. 

Our  observations  from  Root  river  to  Echo  lake  convince  us  that  there  is  a  con- 
siderable structural  break  in  the  Huronian.  The  upper  series  includes  the  followini^ 
formations  of  Logan,  viz. :  white  quartzite,  chiert,  and  limestone,  yellow  chert  and 
limestone,  white  quartzite,  red  jasper  conglomerate,  red  quartzite,  and  upper  slate 
conglomerate.  The  lower  series  includes  the  lower  limestone  of  Logan  and  the  lower 
ilate  conglomerate,  white  quartzite,  and  gray  quartzite.  North  of  Thessalon  the  two 
series  are  represented  by  Logan  and  Murray  as  being  separated  by  a  fault.  Here 
the  distribution  may  be  explained  by  the  unconformity  mentioned,  but  it  is  also 
entirely  possible  that  the  relations  are  due  to  faulting  or  to  both  unconformity  and 
iaulting. 

Four  miles  east  of  Thessalon  on  several  islands  off  the  coast  is  a  great  conglom- 
erate, mapped  by  Logan  and  Murray  as  a  gray  quartzite.  This  conglomerate  was 
found  to  rest  unconformably  upon  the  granite,  the  actual  contact  being  observed 
upon  one  island  opposite  the  northwest  quarter  of  section  12  of  the  township  of 
Thessalon.  The  fragments  in  the  conglomerate  are  well  rounded  and  are  largeW 
Rtanite,  but  there  are  numerous  pebbles  and  boulders  of  greenstone  and  green  schist. 
On  several  islands  adjacent  to  the  conglomerate  the  massive  granite  includes  many 
fragments  of  greenstone  and  green  schist,  showing  the  granite  to  be  intrusive  inbj 
a  greenstone  formation.  Tkus  in  the  complex  against  which  the  conglomerate  rests 
^t  have  a  source  both  for  the  granite  and  greenstone  pebbles  and  boulders.  To  th«^ 
iiortbwest  the  conglomerate  grades  up  by  the  interstratification  into  a  quartzite. 
About  a  quarter  of  a  mile  west  of  the  conglomerate,  near  the  north  end  of  a  point, 
tbe  quartzite  is  found  to  become  a  fine  conglomerate,  and  to  rest  against  greenstone 
'hich  is  cut  by  a  large  granite  dike.  The  greenstone  shows  ellipsoidal  parting.  The 
granite  dike  strikes  toward  the  conglomerate  and  the  quartzite,  but  it  dies  out  into 
•"'  depression  showing  no  rock,  which  continues  to  the  quartzite  some  fifty  or  sixty 
leet  distant.  The  quartzite  and  conglomerate  strike  directly  across  this  depression, 
showing  continuous  exposures,  and  are  not  cut  by  granite.  The  relations  here  ard 
believed  by  certain  members  of  the  party  to  show  clearly  that  the  quartzite  a  fid 
conglomerate  rest  unconformably  upon  the  greenstone,  but  other  members  felt  tha^ 
tbis  conclusion  is  not  certain.  The  conglomerate  and  gray  quartzite  are  cut  by 
greenstone  dikes.     Similar  rocks  also  cut   the  Thessalon   series  referred   to   below. 
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The  rocks  called  green  chloritic  schist  by  Logan  (3c)  will  here  be  called  ti.H 
Thessalon  series.  This  series  consists  of  ellipsoidal  greenstones,  amygdaloids,  agglom- 
erateSj  and  massive  greenstones.  No  undoubted  sediments  were  observed  in  the 
series.  The  relations  of  the  Thessalon  series  to  the  granite  were  observed  southess: 
of  Little  Rapids,  and  it  was  found  that  th^e  granite  cuts  the  greenstone  series  in  a  i 
intricate  fashion.  The  belt  of  gray  quartzite,  mapped  as  extending  inland  for  r. 
number  of  miles  between  the  Thessalon  series  and  the  granite,  was  found  to  be  absent 
at  this  locality.  Two  or  three  miles  east  of  Thessalon,  felsite  and  granite  in  consider- 
able masses  were  found  to  intrude  the  Thessalon  series.  At  one  place  several  felsito 
or  granite  dikes  were  observed  to  cut  both  the  agglomerates  and  ellipsoidal  green- 
stones. From  the  relations  observed,  the  party  hiad  no  doubt  that  the  conglomerate 
ifi^ands  east  of  Thessalon  belong  unconformably  upon  the  granite,  and  they  think  it 
{.robable  (Van  Hise  would  say  highly  probable)  that  the  quartzite  and  conglomeratv^ 
rest  unconformably  upon  the  Thessalon  series,  mapped  as  green  chloritic  elate  bv 
I'Ogan  and  Murray.  It  is  regarded  as  probable  that  the  white  quartzite  below  the 
lower  slate  conglomerate  northwest  of  the  Thessalon  series  which  is  adjacent,  and  is 
fvhown  by  its  dip  to  rest  upon  the  Thessalon  series,  is  separated  from  that  series  bj 
an  unconformity,    but  no   direct   evidence   of  such   relation  was  observed. 

The  Thessalon  series  should  be  excluded  from  the  Huronian  if,  as  believed,  tke 
unconformity  just  mentioned  exists.  If  this  series  be  excluded,  the  Huronian  of  Lake 
Huron  consists  of  two  series,  an  Upper  Huronian  and  a  Lower  Huronian.  Thi\ 
Upper  Huronian  extends  from  the  top  of  the  series,  as  given  by  Logan  and  Murray, 
downward  €o  and  including  the  upper  slate  conglomerate;  and  the  Lower  Huronian 
extends  from  the  main  limestone  formation  to  the  gray  quartzite,  including  its  basal 
conglomerates.  In  the  area  mapped  by  Logan  on  the  north  shore  of  lake  Huron  tL^ 
Laurentian  consists  of  granite  and  gneissoid  granite,  with  subordinate  inclusioiis  i 
(f  greenstone. 

We  do  not  feel  that  our  examination  of  the  Lake  Superior  region  was  sufficiently 
detailed  to  warrant  an  attempt  at  correlation  of  the  individual  formations  of  the 
various  districts.  There  are,  however,  certain  general  points  which  seem  to  be  reason- 
ably clear,  and  about  which  there  is  no  difference  of  opinion  between  us.  These  are 
as  follows: 

Th/ere  is  an  important  structural  break  at  the  base  of  the  Keweenawan.  Thd 
term  * 'Keweenawan**  should  include  substantially  all  of  the  area^  which  have  heei 
thus  mapped,  or  mapped  as  Nipigon,  by  the  Canadian  and  United  States  Surveys, 
and  the  State  Surveys  of  Michigan,  Minnesota  and  Wisconsin. 

Below  the  Keweenawan  is  the  Huronian  system,  which  in  our  opinion  shouM 
include  the  following  series;  In  the  Marquette  district,  thie  Huronian  should  include 
the  Upper  and  Lower  Marquette  series,  as  defined  in  the  monographs  of  the  United 
States  Geological  Survey,  or  the  Upper,  Middle,  and  Lower  Marquette  series,  as 
given  in  the  previous  paragraphs.  In  the  Penokee- Gogebic  district,  the  Huronian 
fhould  include  the  series  which  have  been  called  tKe  Penokee-Gogebic  series  proper, 
and  the  limestone  and  quartzite  which  have  local  development,  and  which  we  visited 
cast  of  the  Presque  Isle  river.  In  the  Mesabi  district,  the  Huronian  should  include 
the  Mesabi  series  proper,  and  the  slate-graywacke-conglomerate  series,  unconformably 
t^low  the  Mesabi  series.  In  the  Vermilion  district,  the  Huronian  should  include 
the  Knife  slates  and  the  Ogishke  conglomerates.  In  the  Rainy  lake  district,  the 
Huronian  should  include  that  part  of  the  Couchiching  of  the  south  part  of  Rainy 
lake  which  is  limited  below  by  basal  conglomerate  as  shown  at  Shoal  lake.  In  the 
Thunder  Bay  district,  the  Huronian  should  include  the  Animikie  and  the  grajrwack^ 
series  in  th/e  Loon  lake  area.  In  the  original  Huronian  area,  the  Huronian  sh'ouli 
include  the  area  mapped  by  Logan  and  Murray  as  Huronian,  except  that  the  Thes- 
salon   greenstones    should  probably    be    excluded. 

Unconformably  below  the  Huronian  is  the  Keewatin.  The  Keewatin  include 
the  rocks  so  defined  for    the    Lake    of    the    Woods    area  and  their  equivalents.     We 
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beliere  the  Kitchi  and  Mona  schista  of  tha  Marquette  district  (Mareoiscan)  of  (h« 
Pemokee-Gogebic  district,  the  greonstone  series  of  the  Mesabi  dUtrict,  the  El;  green- 
itones  and  Soudan  formation  of  the  Vermilion  district,  the  part  of  the  area  mapped 
H  Eeevatin  by  Lawson  in  the  Rainy  lake  district  not  belongong  structurally  with 
th«  Coachiching,  and  probably  the  Thessalon  gren£tone  series  on  thie  north  shore  of 
Lake  Huron,  to  be  ecioivalent  to  the  Keewatin  of  the  Lake  of  the  Woods,  and,  so  far 
u  tliis  i«  true,  they  should  be  called  Keewatin. 

For  the  granites  and  gneissoid  granites  which  antedate,  or  protrude  through,  the 
Seeratin,  and  which  are  pre-Huronian,  the  term  "Laurentian"  is  adopted.  In 
Rrtain  cases  this  term  may  also  be  employed,  preferably  with  an  explanatory  phraM, 
for  usociated  granitee  of  large  extent  which  cut  the  Huronian,  or  whose  relation! 
Id  the  Huronian  cannot  be  determined. 

The  fallowing  succession   and   nomenclature   are  recognized    and    adopted : 
Cahbsian — Upper  sandstones,  etc.,  of  lake  Superior. 

Unconformity 
Prk-Caicbrian 

Keweenaw  an   (Nipigon)' 
Unconformity 

■  Upper  (Animikie) 
nnconformity 
Huronian  I  Middle 

Unconformity 
y  Lower 
Unconformity 
Keewatin 

Eruptive   contact 
Lnnrentian 
Alphabetically  signed  by  the  coaimittee  as  follows : 

Fhane    D.    Adams, 
BoBBKT   Bbll, 
A.  C.    Lani, 
C.  K.  LEira, 
W.  Q.  MniBB, 
Chablis  R.-Tah  Hisb, 
Spteial  Committee  for  the  Lake  iSuperior  Region, 
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IRON  RANGES  OF  MICHIPICOTEN   WEST 

BV  J  M  BELL 

The   Michipicoten    Huron  Ian    Area 

Since  the  first  discovery  of  iron  ores  in  the  Lake  Superior  region,  it  has  b««n  a 
tn&tter  of  very  general  observation  that  these  ores  occur  yrithin  the  limits  of  Mu 
of  rocks  of  certain  definite  characteristics.  These  belts  of  iron-oearing  rocks  w. 
generally  known  as  ranges.  The  word  "range"  does  not  imply  a  mountain  chain  ot 
ridge ;  but  is  used  in  a  loose  sense,  merely  to  indicate  that  the  iron-hearing  rockt 
trend  in  a  general  linear  direction,  and  that  the  area  occupied  by  them  at  the  surfu-< 
is  much  greater  in  longitudinal  section  than  in  cross-section.  Often,  however,  tha 
iion-bearing  rocks  occupy  a  prominent  position  in  the  landscape  in  which  they  occur, 
end  are  relatively  mountainoua  as  compared  with  the  rocks  of  generally  faint  relict 
nith  which  they  are  associated.  Hence,  in  a  way,  even  in  the  correct  sense  the  rorJ  , 
"range"   ia  not  imppropriate. 

On  the  United  States  side  of  Lake  Superior  there  are  several  proniinent  belts  uf  1 
iron-bearing  rocka.  Important  among  them  are  the  Marquette  Range,  the  Menom- 
inee Range,  the  Pen  ok  ee -Gogebic  Range,  the  Mesabi  Range  and  finally  the  VennilijD 
liauge.  On  all  of  theee  iron  ranges  monographs  have  been  written  which  have  be«n 
ol'  great  value  to  the  miners  and  prospectors  of  the  country.  Each  range  has  pr> 
auced,  and  is  still,  annually,  producing  immeuEe  quantities  of  iron  ore.  ' 

On  the  Canadian  aide  tf  Lake  Superior  we,  also,  have  belts  of  iron-bearing  rocki, 
though  the-e  have  as  yet  not  proved  so  important  as  on  the  other  side  of  the  line. 
Among  these  rangea  may  be  mentioned  the  Mattawin,  the  Attkokan,  the  Animiki<!, 
the  Nipiiion,  the  Michipicoten.  the  Batchawana.  the  Hutton  and  the  Temaganii, 
Though  these  various  ranges  have  been  o:;amined  in  a  more  or  less  cursory  manne-, 
very  little  systematic  work  has  up  to  the  present  been  undertaken.  Only  one  of  thpsa 
ranges,  the  Michipicoten,  is  at  present  an  iron  producer,  but  there  is  apparently  no 
reason  why  with  further  exploration  several  or  all  of  tbem  may  not  be  found  1j 
contain  ore-bodies  of   value. 

It  was  with  the  especial  object  of  making  a  careful  vzapiination  of  the  Mich'- 
picoter  iron  range  that  the  writer  was  instructed  by  the  Director  of  the  Bureau  o' 
Nines  to  make  a  geological  survey  of  the  Michipicoten  Huronian  area.  The  area  lie^ 
on  the  north  shore  of  Lake  Super 
part  included  within  the  boundaJ 
li.v  the  Ontario  Government  in  18 
limit«  of  the  di 

miles,  and  are  contained   betweei 
W  west  and  longitude  86P   west 
south  section  includes  all  Huronian 
of  Point  Gargantua,   wheio    they 
Michipicoten  river,   and  as  far  cast 
bands  of  iron-bearing  rock 


,  encircling  Michipicoten   bay,  and  is  for  (he  most 
i  of   the    Michipicoten   Mining   Division    set   spsrt 
,   but   some  of  the  Huronian   rocks  lie  beyond  th-: 
rocks  have  a  surface  area  of  some  1 .700  squirt 
N.    lat,   470  30'   and   N.   lat  48"  30',   and   longitudi 
The  area  may  be  divided  into  four  divisions.    Th.' 
rocks  from  the  point  some  four  or   five  miles  north 
appear    on    tlie    Lnke  Superior   shore,   to  thi» 
le  m.  I'th  of  its  tributr-.ry,  the  Sequamka.    All 
itretcl?   nnkc   up   the  south   Michipicoten  Iron 
Range.      The  east  section  of  the  Huronian  area  extends  eastward  from  the  Magpie  river 
to  the  Michipicoten   and  Seqiiamkn,    and   contains   tho   east   Michipic<ten   Iron   Raiig^- 
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With  the  east  Michipicoten  Range  belong  the  few  small  broken  bands  of  iron-beariniS 

rocks  occurring  west  of  the  Magpie   river   near    Michipicoten   Harbor.     The   northern 

Michipicoten  Huronian,  enclosed  between  two  areas  of  granite,  lies  between  the  Magpio 

river  and  the  western  branch  of  the  Pucaswa  river.    The  iron  range  which  it  contains 

is  practically  a    continuation   of   the   eastern  range.        The  western   Huronian    area,  | 

i^k'ch  is  separated  from  the  other  three  by  granitic  rocks,  intrusive  in  the  Huronian, 

li.cludes  three  small  patches   of  Huronian    rocks,    divided   by   later  granite.     It    lies 

lietween  Dttcr  Head  and  Bear  river,  on  the  Lake  Superior  shore,   and  extends  but  a 

short  distance  north  of  lake   Michi-Biju.     Within  these  is  the  western   belt  of   iron- 

tw^aring  rocks. 

The  eastern  Michipicoten  Range  is  much  the  best  known  of  the  iron-bearing  belts 
U'w-cause  it  has  been  carefully  studied  by  Professor  Coleman  and  Professor  Willmott, 
and  a  report  published  thereon. >  This  part  of  the  range  contains  also  the  working 
mine — ^the  Helen ;  the  Josephine  prospect,  and  the  old  mine  on  Gros  Cap  worked  nearly 
thirty-five  years  ago.  However,  much  investigation  has  to  be  carried  out  in  parts 
0^'  this  stretch  of  country  before  the  geological  examinations  can  be  said  to  be  com- 
plete. The  southern  Michipicoten  Huronian  has  been  examined  only  in  a  very  hurried 
way,  and  no  attempt  has  been  made  to  connect  the  various  bands,  known  to  occur 
at  Uke  Majininiungshing,  cape  Choyye,  lake  Anjigomi,  and  elsewhere.  On  the  northern 
Iron  Range  the  valuable  prospects,  of  the  Scott,  the  Frances,  and  Iron  Lake  aro 
l%ated,  and  the  belt  on  which  they  occur  was  examined  in  somewhat  slight  detail 
by  the  writer  with  Mr.  Albart  Scott  while  in  the  employ  of  the  Algoma  Ccmmercial 
Company,  Ltd.,  in  1902.  Dr.  Robert  Bell  also  made  some  investigations  on  the  same  belt 
ioT  the  Dominion  Geological  Survey  in  1900.2  Up  to  the  past"  summer  no  connectel 
sjrvey  had  ever  been  made  of  the  western  range. 

During  the  summer  of  1904,  the  writer,  with  the  assistance  of  Mr.  H.  \V.  Evans 
d  Toronto,  carried  on  geological  explorations  on  both  the  western  and  northern 
ranges,  and  completed  a  fair  geological  survey  of  the  region  as  far  east  as  the  Magpie 
river.  Besides  the  writer  and  his  assistant  the  party  consisted  of  a  cook  and  two 
Indian  voyageurs.  The  party,  though  small,  was  a  good  one,  and  adequate  for  the 
«nrk  in  hand.  Our  work  was  almost  entirely  by  land.  While  investigating  the  western 
range,  trips  were  made  inland  at  intervals  of  a  mile  or  a  little  more,  crossing  the 
-trike  of  the  rocks  from  the  Lake  Superior  shore  to  the  edge  of  the  granite  on  the 
I'orth,  and  south  or  north  from  lake  Michi-Biju  to  the  edge  of  the  granite.  In  the 
bune  way  traverses  were  made  at  short  intervals  across  the  northern  range  from  granit3 
to  granite.  Thus  the  various  bands  of  iron-bearing  rocks  which  do  not  appear  on  the 
principal  watercourses,  were  discovered  and  their  trend  traced  across  country:  In 
«  country  broken  by  rough  hills,  often  separated  by  swampy  valleys,  and  covered  with 
4  dense  forest  growth,  these  trips  across  country  day  after  day  were  often  very 
arduous,  but  the  work  was  interesting,  and  for  the  most  of  the  summer  we  were 
favored  with  exceptionally  fine  weather.  Generally  the  trips  made  inland  from  the 
likes  and  rivers  lasted  but  one  day,  going  in  the  morning  and  returning  in  the  afte> 
iio<Mi,  often  by  a  new  path  in  order  to  examine  fresh  country,  but  sometimes,  as  in 
iiirestigating  the  country  west  from  Iron  lake,  it  was  necessary  to  tramp  for  three 
*i  lour  days  through  the  woods  without  returning  to  the  main  camp.  When  iron- 
Waring  rocks  were  found  as  a  rule  they  were  of  prominent  outcrop  and  easily  trace- 
aHe.  When  they  disappeared  beneath  muskegs  or  sand  plains,  we  were  sometimes 
rhle  to  trace  their  continuation  by  magnetic  work,  in  this  following  the  plan  outlined 
^v  Professor  H.  L.  Smyth  in  his  pamphlet  published  by  the  American  rhstituie  of 
^■t'ning  Engineers. 3 


1  *<Tli6  Ifiohiplooton  Iron  Beffion,"  Bur.  Vines,  11th  Rep.,  pp.  152-185. 

»  See  Ann.  Rep.  Can.  Oeol.  Snr.,  1900*  pp.  109-121A.  3  Trans.  A.I.M.E.,  Vol.  XXVI,  1896, 

PP.  640-709. 
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BIBLIOQRAPHY  OF  THE  REGION 

For  thfi  convenience  of  those  who  may  be  intereated  in  the  subject,  1  give  the 
following  list  of  the  literature  alre&dy  pablishecl  on  the  Michipicoten  Huronian  arei 
or  i>n  the  region  adjoining : 

Report  of  the  Geological  Survey  of  Canada  for  1846-1847,  in  which  Logan  deecribtif 
the  conglomerat«  at  the  mouth  of  the  Dore  river  and  the  sandstonea  at  Cap  ChoyyoD 
and  Cape  Gargantua  (p.  31).    In  it,  also,  Murray  has  some  notes  on  the  Michipicoten 

Lake  Superior,  itn  Physical  Character,  Vegetation  and  Animals;  Louis  ^assiz, 
1850. 

Report  of  the  Geological  Survey  of  Canada,  1663,  in  which  the  Huronian  slates  «t 
the  Dor6  river  are  described  <p.  fi2),  sandstones  of  Cape  Gargantua  considered  (p.  82), 
and  the  native  copper  of  Cape  Gargantua  and  a  deposit  of  ch&lcDpyrite  on  Michipi- 
coten bay  mentioned  (p,  703). 

Report  of  the  Geological  Survey  of  Canada,  1866j  in  which  Macfarlane  describes 
the  Lake  Superior  rocks  and  the  occurrence  of  hematit«  at  Little  Groe  Cap  (p.  130). 

Report  of  the  Geological  Survey  of  Canada,  1870-1871,  in  which  Robert  Bell  des- 
cribes the  Pic  and  White  rivers,  and  the  geology  of  tha  surrounding  country. 

Report  of  the  Qeologicat  Survey  of  Canada,  1875-1876.  In  this  report  Robert  Ball 
gtvM  some  notea  on  the  Michipicoten  river    (pp.  331-335). 

Report  of  the  Geolt^ical  Survey  of  Canada,  1976-1877,  in  which  Robert  Bell  gives 
n  description  cf  the  rocks  of  the  Lake  Superior  shoM  from  Gros  Cap  to  Cape  Gar- 
gantua (p.  318). 

Report  of  the  Geological  Survey  of  Canada.  1880-1882.  Here  Dr.  Bell  gives  an 
Recount  of  the  rocks  of  the  Michipicoten  river  and  of  Dog  lake,  accompanied  by  a 
geological  map. 

American  Geologist,  vol.  xx.,  p.  136.  etc.  An  article  by  Taylcr  in  which  he  con- 
eiders  Dog  lake  not  an  outlet  of  Lake  Superior. 

Minnesota  Geological  and  Natural  History  Surrey,  vol.  xx.  Not^s  by  Lawson  on 
the  beaches  at  Dog  river. 

Bulletin  Dennison  University,  vol.  ii.  Oeclogy  and  Lithology  of  Micliipicoten  b&;, 
with  four  plates  by  Herrick,  Tight  and  Jones. 

Ontario  Bureau  of  Mines  Report.  1897,  vol.  vii.,  part  3,  pp.  184-300.  Michipicoten 
Mining  Division,  by  A.  B.  Wiilniott,  1898,  in  which  the  Magpie  and  Michipicoten  rivers 
are  described,  accompanied  by  a  geolt^Eical  map. 

Summary  Report  of  the  GeoLogical  Survey  cf  Canada  for  1898,  which,  contains 
an  account  by  Robert  Bell,  of  the  survey  and  geological  operations  carried  out  by  him- 
self and  by  his  party  during  the  season  of  1898. 

Report  Ontario  Bureau  of  Mines,  vol.  viii.,  part  2,  pp.  121-174;  The  Copper 
Regions  of  the  Upper  Lakes,  by  A.  P.  Coleman,  in  whtich  Coleman  describea  a  trip 
made  by  himself  along  the  Lake  Superior  coast.  A  journey  from  Brenner  Station  on 
the  C.  P.  R-  via  the  Brenner  river  and  the  Pucaswa  river  to  Lake  Superior,  ftnd  a 
trip  made  by  Professor  Willmott  from  White  River  station,  via  the  White  rirer  anj 
Dog  river  to  Lake  Superior;  1899,  accompanied  by  a  geological  map. 

Summary  R«port  of  the  Geological  Survey  of  Canada,  1901.  Contains  an  account 
descriptive  oi  further  work  carried  out  by  Robert  Bell  in  Michipicoten, 

"The  Michipicoten  Huronian  Area,"  A.  B.  Willmott.  The  "American  Qeolosist  " 
vol.  xsriii.,  July,  1901,  p.  14,  etc.,  in  which  the  eruptive  relation  of  the  g^anitea  is 
pointed  out  and  a  map  given  showing  the  northern  iron  range. 

Report  of  the  Ontario  Bureau  of  Mines,  vol.  xi.,  1903,  pp.  152-185.  "The  Michi- 
picoten Iron  Range,"  by  A.  P.  Coleman  and  A.  B.  Willmott.  The  writers  give  here 
a  detailed  description  of  the  eastern  Michipicoten  Iron  Range. 

Journal  of  the  Canadian  Mining  Institute,  vol.  vii.  "Exploratiaa  of  the  Ontario 
Iron  Ranges,"  by  A.  B.  Willmott,  in  which  Willmott  considers  the  possibilities  or 
some  of  the  prospects  in  the  Michipicoten  Iron  Range. 

"The  Nomenclature  of  the  Lake  Superior  Formations,"  by  A.  B.  Willmott.  Journal 
of  Geology,  vol.  ix.  (1902).     No.  1,  p.  67,  etc. 

Report  of  Ontario  Bureau  at  Mines,   vo).  xi., 
inspector.    A  statistical  report  of  the  development  i 


1902,  pp.  70-76.  l^  D.   Q.   Boyd, 
1  Michipicoten. 
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PHYSIOGRAPHY  OF  THE  AREA 

As  has  been  mentioned,  our  especial  work  during  the  summer  of  1904  was  an 
ei&mination  of  all  iron-bearing  rocks  occurring  west  of  the  Magpie  river.  HoweyeFj 
t(.  elucidate,  if  possible,  the  problems  relating  to  these  rocks,  the  general  geology  of 
tJie  region  was  studied  somewhat  in  detail  and  the  physiography  ralHer  superficial!/ 
examined. 

The  topography  of  the  region  is  one  of  considerable  variety^  and  that  character- 
istic of  the  more  rugged  and  less  levelled  phase  of  the  old  Laurentian  peneplain  of 
central  Canada.  Along  the  shc<re  of  Lake  Superior  high,  hummocky,  ridge-like  hilU 
rise  often  abruptly  from,  the  water's  edge.  This  rugged  shore  line  m  interrupted  at 
bteirals  by  broad  sand  beaches,  which  break  the  monotony  of  the  precipitous  cliffy. 
The  highest  hills,  and  those  of  greatest  relief  above  the  surrounding  country,  lie  within 
twelve  miles  of  the  Lake  Superior  shore.  Northward,  the  uneven  broken  character  of 
the  country  decreases  rather  than  increases,  hills  rising  to  considerable  heights  above 
the  general  level  of  the  country  are  fewer,  and  their  relief  not  so  great  as  farther 
sooth.  Moreover,  whereas  there  is  a  somewhat  rapid  rise  from  the  Lake  Superior 
fibore  of  the  general  level  of  the  country  for  several  miles  inland,  northward  the  rise 
towards  the  height  of  land,  between  the  waters  of  the  St.  Lawrence  and  those  of 
Hudson  Bay,  is  so  slight  as  to  be  scarcely  perceptible  on  the  various  rivers. 

A  Region  of  Hills  and  Valleys 

In  general  the  surface  of  the  country >  with  its  broken  ridges,  alternating  witli 
DfeiTow  linear  valleys,  nuay  be  spoken  of  as  hilly.  It  stands  in  marked  contrast  to  the 
surface  of  the  Laurentian  plateau  north  of  the  Height  of  Land,  which  is  practically 
^iTel  and  devoid  of  relief.  Some  distance  north  from  the  lake  Superior  shore  the  soft 
Horonian  schists  are  conspicuous  physiographically  as  forming  relatively  low  lands 
aimpared  with  the  highlands  occupied  by  the  resistant  post-Huronian  granitic  rocks. 
This  difference  is  not  so  apparent  on  the  Lake  Superior  shore,  but  it  is  nevertheless 
evident  in  places.  In  going  north  from  Ellen  lake,  I  was  particularly  struck  with  this 
marked  physiographic  difference  between  the  schists  and  the  granitic  rocks.  Nort!> 
from  Ellen  lake  for  about  three  miles  the  rocks  consist  of  granite.  Near  the  northern 
limit  of  these  rocks  the  hills  abruptly  descend  to  a  broad  valley  four  or  five  miles 
vide,  beycmd  which  the  hills  rapidly  rise  again  at  the  border  of  the  northern  granitic 
rocb.  The  valley  contains  the  northern  Michipicoten  Huronian  synclinonium  with 
ts  associated  iron  range. 

The  highest  hills  in  the  Michipicoten  area  have  an  altitude  of  from  ten  to  twelve 
hundred  feet  above  sea  level,  and  a  view  from  the  siunmit  c«f  any  of  these  shows  that 
•Imost  all  the  other  hills  rise  to  the  same  general  height.  This  uniform  altitude  indicates, 
apparently,  the  existence  of  a  former  peneplain,  or  base-level  of  erosion,  which  has 
(een  elevated  since  its  formation  and  is  at  present  undergoing  another  cycle  and  being 
reduced  to  a  second^  or  possibly  third,  base-level  of  erosion  by  the  comparatively 
fipid  action  of  streams,  frost,  heat  and  other  atmospheric  agencies. 

Tip-Top  mountain,  which  Dr.  Coleman  considers  possibly  the  highest  point  in  the 
iVoTince  of  Ontario,  lies  almost  seven  miles  west  of  the  lake  Superior  shore  and  about 
frn  miles  north  of  Otter  Head.  Its  height,  as  given  by  Dr.  Coleman,  is  1,525  feet 
>boTe  lake  Superior,  or  2,125  feet  above  sea  level.4  High  ridges  of  hills  occur  north 
of  Ganley's  Harbor,  north  of  Lost  lake  towards  the  Pucaswa  river,  along  the  eastern 
(ranch  of  the  Pucaswa,  in  the  vicinity  of  Bear  Mountain  and  at  various  other  points. 

Within  the  limits  of  the  northern  Michipicoten  Huronian  area  proper  the  highest 
^)  vhich  stand  out  very  definitely  in  this  generally  low-lying  region,  con^st  if 
(mptire  rocks  entirely,  or  at  least  have  a  core  composed  of  these  rocks,  or  otherwise 


4  Eighth  Bep.  Bur.  Mines,  1899,  p.  142. 
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i!iisi;  rinks  of  the  iron-bearing  lofmatjoi. 
this  northern  part  of  the  Huronian  area  iB  that  of 
ihich  follows  along  the  northern  shore  of  Kabennnil 
p  hills  huve  probably  an  altitiirlo  above  Lnke  Superior 
■elief  very  little  exreeds  350  feet,  if  bo  great.  Ho»rt 
mountain  on  the  shore  of  Heart  lake,  about  250  feet  above  the  surrounding  country, 
end  moiin?  Raymond  about  300  feet  above  the  waters  of  Paint  lake,  near  which  it  ia 
situated,  are  other  conspicuous  points  on  the  bindscnpc.  These  prominent  eleratiOM 
with   many  others  may  be  spoken  of   as  tnonailnocks,  or  hills  still   standing   above  thn 


they  are  composed  of  the 
The  most  prominent  elevation  in 
the  Kabcnung  hills  a  low  range 
lake  for  a  little  over  a  mile,  The.- 
of  about  1,200  feet,   but  the  local  i 


general  level,  which  have  been  al)le  to  rusiat  lli^-  luug-contiiiued  subueriai  eronoil- 
iii  many  parts  of  the  country  broad  lacustrine  sandplains.  or  fairly  eitenaive  Bwamps 
and   muskegs,   intervene    between   the   stretches   of   hilly   country   and  break    the   usimI 


( 


Bciir   river 
the  region 


Rivers  of  the  District 

■  a   is   araiiuil    In-    ini ■i.'     -    .uii.1    rivulets    which    thread    their   «aj 

to  \iiU',   ^uiiit'tLiiir "^  :il ".'I  '    I'll    .1  iiiilo  or  more,  again  wild  foaming 

,ith    rapids   over   l"-i  i     ";iti*rfa1ls   over    cliffs.         The    largest 

the  westerii   ami  in'Ml  .  !■     |[ in   :iva.',,   are  the  Pucaswa  river  and  the 

which  enter  L;vkc  Sui.orU.i-,  and  tho  MnEl>ie  river,  which  fl^wa  into  the 
•n  river.  Other  loiisEdemble  streams  floivinc  into  Lake  Superifj-  are  the 
,  the  Pipe  river,  the  Floating  Heart  river,  the  Eagle  river,  Fall  creek,  tlw 
,  the  Liltie  Bear  river,  and  the  Dnic  river.  Like  all  g'aciated  countries, 
is  thickly  dotted  with  lakes  varvitig  iii  -.i^.e  from  ponds  only  a  few  yatits 
to  sheets  of  water  live  miles  or  more  in  lencth.  These  natural  reaervoirs 
,  fairly  uniform  flow  of  water  in  tiie  vari.nt^  streams,  throughout  the  yeir, 
ionrs.  the    effct.     of     dry     wentbpv     or     iiiiTCSM-d     rainfall     are   decidedlj 
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THE  PUCASWA 

The  PuMBira  river  was  descended:  by  Dr.  Coleman  frtHn  a  point  about  25  milas 
ibore  itB  mouth  to  Lake  Superior  in  1898.  He  describes  it  as  being  throughout  this 
distance  a  particularly  difficult  Btream  to  navigate,  being  merely  a  succession  of  shallow 
lipids  broken  by  very  short  stretches  of  navigable  water.  Unlike  most  of  the  rivers 
wbicb  enter  Lake  Superior,  there  are  no  lake  expansions  along  ite  cc'urse,  at  least 
f(r  25  miles  from  its  mouth,  though  there  may  be,  farther  towards  its  source.  From 
1  point  one-half  mile  above  its  month  the  river  descends  some  33  feet  in  a  distance 
of  leas  than  a  quarter  of  a  mile  iu  a  roaring  cataract,  hemmed  in,  particularly  on 
the  north  side,  by  walls  of  schist,  which  rise  two  to  three  hundred  feet  above  ihe 
river  bottom.  The  bed  of  the  stream  is  filled  with  immense  angular  boulders  whicb 
increase  the  broken  character  of  the  water.  Dr.  Coleman  describes  this  fall  of  55  feet 
U  being  the  highest  fall  in  the  course  of  the  river. 


Gorge 


\s  mouth. 


Some  five  miles  above  its  niouth  the  main  I'licasiva  ritcr  is  joined  by  the  eastera 
Irucb,  cnming  from  the  northeast.  This  stream  is  apparently  rather  more  thaa  half  the 
"M  of  the  main  river.  The  united  stream  below  the  confluence  has  a  width  of  abo-it 
^y  yards.  The  eastern  branch  rises  in  a  number  ot  etnall  lakes  which  lie  south  of 
fn  lake,  near  Pokay  lake,  and  about  eight  miles  north  of  Iron  lake.  The  eaBtem 
Much  bu  a  length  of  about  thirty  miles,   and   like  the  main  river,   is  nothing  but  a 
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sncceGsion  of  Bhallow  rapids  and  low  falls  joined  by  short  stretches  of  more  slowl;r 
moving  water.  Neither  the  main  Pucaswa  nor  its  eastern  branch  is  ever  now  Tised 
ai  a  route  through  the  country  by  the  Indians,  though  it  is  said  that  they  were  niTi- 
gated  in  summer  some  twenty  years  ago  or  more  hy  a  family  who  bore  the  name  of 
Fucaswa  from  the  stream  on  which  they  lived,  and  who  were  all  drowned  in  croBaing 
t'l  Michipicoten  ialand  early  in  spring.  There  is  a  fairly  good  portage-trail  ou  the  left 
bank  of  the  stream,  past  the  falls  near  Lake  Superior,  but  this  is  apparently  the  cnlj 
sign  of  the  former  uee  of  the  river. 


Gorge  on  Pucaswa  ri 


r  mouth  • 


A  small  stream  some  ten  miles  in  length,  which  enters  near  or  at  Otter  Con. 
r'sea  near  the  Pucaswa  river,  and  is  still  used  by  the  Indians  in  entering  the  conntrj. 
The  Gtream  joins  together  a  number  of  small  expansions,  the  portages  between  wliicli 
ore  short,  and  there  is  only  one  long  carry  of  about  two  Tniles  from  Otter  Cove  to  the 
Grst  lakelet. 

Some  two  and  a  half  miles  southeast  of  the  mouth  of  the  Fucaswa,  the  Jnlii 
river  enters  Lake  Superior.  It  is  a  small  rapid  stream,  only  six  or  seven  miles  in 
kngth,  which  rises  in  some  small  lakes  and  ponds  to  the  northeast  of  its  mouth.  Thi} 
Pipe  river,  which  enters  Lake  Superior  about  seven  miles  southeast  of  the  Julia  river, 
has  a  length  of  about  six  miles,  and  drains  a  number  of  lakes  one-half  mile  or  more 
la  length.  These  lakes  form  part  of  the  canoe  route,  from  Red  Sucker  hiarbor  to  tV) 
David  lakes,  near  the  Pucaswa  river. 
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Floating  Heart  river,  which  flows  into  Lake  Superior  abcut  a  mile  and  a  half 
east  of  Ganley's  harbor,  is  the  largest  stream  between  the  Dog  river  and  the  Pucaswa. 
It  drains  Floating  Heart  lake,  Lost  lake,  and  the  lakes  lying  to  the  southwest  of 
lake  Michi-Biju.  Same  of  these  lakes  are  on  the  route  between  the  mouth  of  the 
Ghost  river,  via  Little  Trout  lake,  to  lake  Michi-Biju. 

Eagle  river  flews  into  Lake  Superior  just  west  of  the  high  cliffs  known  as  ''Les 
Fqaerres,"6  and  about  eight  miles  west  of  the  mouth  of  the  Dog.  The  river  drains 
Cameron  lake  and  other  lakes  south  of  lake  Michi-Biju,  and  is  not  navigable.  About 
a  mile  above  its  mouth  are  falls  of  great  beauty,  which  occur  in  a  succession  of  three 
jumps  dose  together,  each  of  about  thirty  feet.  Fall  brook  is  a  small  rapid  stream^ 
flowing  into  Lake  Superior  about  three  miles  west  of  the  Dog  river. 

DOG  RIVER 

The  Dog  river,  which  has  an  average  width  of  rather  less  than  seventy-five  yards 
near  its  mouth,  is  navigable  from  its  headwaters  to  Lake  Superior,  though  broken 
by  considerable  stretches  of  rapids.  It  may  be  said  to  be  formed  by  the  union  of 
several  small  streams  which  enter  Obatonga  lake,  an  irregular,  marshy  sheet  of  water 
lying  some  twenty-seven  miles  north  of  Lake  Superior.  Leaving  Obatonga  lake,  after 
a  course  of  about  one-half  mile,  on  which  there  is  a  rapid  which  has  to  be  portaged, 
the  river  enters  Knife  lake.  This  lake,  which  is  some  three  miles  long,  the  river 
leaves  at  its  southern  end,  and  after  a  course  of  less  than  a  mile,  enters  Heart  lake. 
There  are  two  portages,  the  most  northern  of  which  is  only  a  lift  between  Knife  lake 
and  lake  Greorge.  Heart  lake  is  a  narrow  sheet  cf  water  about  a  mile  and  a  half  long. 
From  its  outlet  to  Lake  Superior  the  Dog  river  is  broken  by  many  rapids  and  falls. 
These  are  short  and  unimportant,  and  do  not  seriously  impede  navigation  as  far  as 
the  mouth  of  the  stream  from  Ekinu  lake,  but  south  from  this  point  their  frequency 
and  length  form  a  great  impediment,  and  render  the  route  by  Ekinu  lake,  Mud  lake 
and  lake  Michi-Biju  the  preferable  one  to  Lake  Superior. 

The  most  important  tributary  of  the  Dog  river,  from  the  west,  is  Iron  creek^ 
vhich  enters  the  river  about  three  miles  below  Heart  lake,  and  drains  Iron  lake.  Little 
Beaver  lake,  Sigami  lake,  Nichols  lake,  and  others.  Joining  the  Dog  river  from  the 
east  there  are  three  principal  tributaries,  the  Crayfish  river,  Paint  creek  and  Moun- 
tain river.  The  Crayfish  river  enters  the  Dog  river  between  Knife  and  Heart  lake-i, 
and  drains  the  important  chain  of  lakes  which  includes  Kabenung  lake,  Lac  Poisson 
Oris,  and  Muskrat  lake.  Paint  creek  flows  into  the  Dog  river,  some  two  mi^es  below 
Heart  lake.  It  is  navigable  for  three  miles  above  its  mouth  as  far  as  the  Frances  mine, 
&nd  drains  Paint  lake,  Sage  lake,  Skunk  lake,  and  other  lakes  lying  to  the  south  of 
Sage  lake.     The  Mountain  river  flows  into  the  Dog  about  five  miles  above  its  mouth. 

It  is  a  rapid  stream,  seldom  used  by  the  Indians,  and  drains  Jimmy  Kash  and  adjoining 
lakes. 

The  Mountain  Ash  river,  the  Bear  river,  and  the  Little  Bear  river,  are  three 
small  and  unimportant  streams  which  drain  the  rocky  interior  between  the  Dog  river 
and  the  Dor6  river.  The  Dor^  river  is  formed  by  the  union  of  a  number  of  small 
streams  which  rise  in  lakes  south  of  Muskrat  lake  and  from  eighteen  to  twenty  miles 
north  of  Lake  Superior.  Some  three  miles  from  Lake  Superior  is  Dore  lake,  an  almost 
round  body  of  water  about  two  miles  from  north  to  south.  Below  Dbr^  lake  a  con- 
tinuous succession  of  falls  and  rapids  render  navigation  impossible.  Above  Dore 
l&ke  for  some  three  or  four  miles  the  travelling  on  tlie  river  is  easy  and  without 
strious  impediment.  Northward,  however,  rapid  after  rapid,  unrelieved  by  long 
stretches  of  smooth  water,  make  it  a  very  difficult  route  to  Sage  lake,  though  it  is 
smetimes  followed  by  the  Indians,  and  was  descended  by  Mr.  Evans  late  the  past 
ftutunm. 


0  Prononnoed  by  the  natiyes  "De$EeOre9." 
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THE  MAGPIE  RIVER 

The  Magpie  river  rises  in  Esnagami  lake,  north  of  the  Canadian  Pacific  railway, 
and  aft^r  a  course  of  some  fifty  miles,  it  enters  Michipicoten  river  about  three-quarters 
of  a  mile  from  Lake  Superior.  Near  its  mouth  its  usual  width  is  from  fifty  to  eighty 
yards.  Southward  from  the  Chute  which  impedes  navigation  on  the  river  at  about 
three  and  a  half  miles  south  of  McKinnon's  bridge,  the  river  is  broken  by  long  and 
almost  continuous  stretches  of  shallow  rapids.  These  are  not  sufficiently  large  ?(• 
prevent  travelling  by  canoe,  but  are  often  difficult  to  pass  in  low  water  though  almost 
obliterated  in  seasons  of  flood.  During  this  stretch  there  are  three  falls  of  magnitude. 
One  is  at  the  mouth  of  the  river,  and  has  a  drop  of  113  feet.  The  second  series  o' 
falls  have  a  drop  of  73  feet,  and  break  the  river  some  two  miles  above  its  mouth,  and 
the  third,  the  Steep  Hill  falls,  with  a  drop  of  60  feet,  are  about  sixteen  miles  froji 
the  mouth.  Above  the  Chute  long  stretches  of  fimooth  water,  often  lake-like,  .re 
broken  by  small  and  easily  passed  rapids  as  fas  as  the  Portage  falls  some  three  miles 
above  McKinnon's  bridge.  For  six  miles  above  the  Portage  falls  the  river  meanders 
through  a  sand-plain  and  no  rapids  occur.  Then  the  smooth  water  is  broken  by  over 
two  miles  of  rapids  Kabetachewan  or  Long  rapids.  North  of  Long  rapids  extensive 
stretches  of  navigable  water  are  interrupted  by  only  short  rapids  and  falls  as  far  .w 
ibe  Canadian  Pacific  railway — a  distance  of  about  eight  miles. 

The  Magpie  river  has  two  important  tributaries  from  the  west — Evans  creek  ani 
Catfish  creek.  Evans  creek  drains  the  chain  of  lakes  east  of  the  Grand  Portage 
between  the  waters  of  the  Magpie  and  Dcg  rivers.  These  lakes  include  lake  Kapin- 
chigama,  Lund  lake,  lake  Pasho-scoota,  Godon  lake  and  Pyrrhotite  lake.  Catfish 
cieek  rises  in  a  number  of  small  lakes  lying  south  of  lake  Maguire,  and  enters  tho 
Magpie  river  about  ten  miles  above  its  mouth.  Some  three  miles  up  its  course  from  the 
Magpie  is  Catfish  lake,  an  expanse  of  water  some  two  miles  in  length.  Below  Catfish 
lake  the  river  is  a  succession  of  shallow  rapids,  and  is  too  much  filled  with  driftwoid 
to  be  navigable.  It  has  an  average  width  of  about  forty  feet.  Above  Catfish  lake 
for  some  three  miles  there  is  no  serious  impediment  to  navigation,  although  log  jams 
and  short  rapids  break  its  course  at  intervals.  Higher  up  the  river,  however,  rapi  1 
after  rapid,  all  of  which  are  shallow,  render  the  strc.ini  a  very  difficult  on6  by  which 
to  travel.  It  is  occasionally  used  by  the  Indians  in  high  water,  and  was  descended  hf 
the  writer  during  the  autumn   of  1904. 

It  will  be  seen  from  th's  brief  account  that  the  rivers  of  Michipicoten  are  rapid 
{Streams,  all  of  which  have  a  large  average  drop  per  mile.  In  general,  however,  the 
average  descent  per  mHe  increases  towards  Lake  Superior,  and  in  the  lower  part  is 
o^ten  so  great  as  to  preclude  navigation  altogether,  whereas  in  the  upper  stretches 
lake  expansion,  or  slack  river  water,  render  that  part  of  the  various  streams  quite 
suitable  for  travel.  The  Magpie  fr^ni  the  Canadian  Pacific  railway  to  Lake  Superior 
has  a  descent  of  some  550  feet,  and  of  this  quite  190  feet  occurs  within  the  last  two 
miles  and  a  half.  Similarly  the  Dog  river  has  a  doscc^nt  from  McMaster  lake  (in  which 
one  of  its  headwater  streams  rises)  to  Lake  Superior  of  about  780  feet,  and  of  this 
175  feet  occurs  within  the  last  two  miles.  The  main  branch  of  the  Pucaswa,  accordirg 
to  Dr.  Coleman, 7  has  a  descent  of  575  feet  from  a  point  some  25  miles  up  its  course 
to  Lake  Superior. 

Lakes  of  Michipicoten 

As  has  already  been  mentioned,  lakes  are  common  physical  features  in  Michi- 
picoten. They  are  of  two  -types — those  which  occupy  rock  basins,  the  outlet  of  which 
is  dammed  by  rock  ledges  or  by  moraines,  and  those  which  fill  holes  in  the  drift  form- 
eily  occupied  by  masses  of  ice,  left  by  the  retreating  ice  sheet.  Of  these  two  classes 
the  first  is  mvch  the  nw>st  important,  and  to  it  belong  all  the  larger  lakes  in  the 
region,   including  the  river    expansions.     To    the    second    class    belong  the  numerous 

7  Eighth  Rep.  Bar.  Minea,  1899,  p.  138. 
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leat;th.  which   dot  the  few   level  stretches  i 
i  west  of  the  Magpie  is  Kabenung  lake. 


poml.'-.  si-l(!o^i  eyccedin<£  onr-half  mile  ir 
the  wixHled  interior  of  the  country. 

The  largest  lake  in  the  Michipicotei 
a  sheet  of  water  Bome  seven  miles  in  length,  and 
liles.  It  is  of  exceedingly  irregular  outline,  like  all  the 
K  divided  into  two  parts  by  a  narrows  a  few  yards  wide 
1  mile  long.  The  surface  area  of  its  wbIlt,  owing  to  the 
vitbin  it,  ia  much  smaller  than  most  lakes  of  its  dimensi 
Ihe  lakes  next  in  size  are  lake  Michi-Biju,  and  Michi  laki 
liter  by  a  small  stream  about  seventy-five  yards  long.  Michi-Biju  lake 
ud  a  quarter  miles  long  by  a  mile  and  a  quarter  wide,  while  Michi  lake  is  about  u 
uile  and  a  half  long  by  three-quarters  of  a  mile  wide.  They  are  both  beautihill; 
(Inr-watercd  lakes   with  very   few   islands. 

Compared   with   the  country   north  of   the   Height   of   Land   swamps   and  mueke<;B 
tre  comparatirely  rare,  but  often  the  smaller  lakeg  especially,  and  even  some  lakes  of 


width  of  aliout  twj 
Michipicoten,  an-J 
than  one-eighth  of 
islands  which  occur 
s.  After  Kabenung  lake 
which  are  joined  t«  each 


•.•ARM 


Dock,  Michipici: 


I»j 


.dcd  by  wide  borders  of  marsh.  Again,  the  lakes  in  the  marsh 
BiBf  have  become  quite  insignificant  or  have  disappeared  altogether,  and  a  wide  area 
'f  grass-covered  meadow  be  all  that  remains  of  a  former  extensive  body  of  water. 
Most  of  the  lakes  are  shallow,  and  there  are  few  which  esceed  thirty  or  forty  feet  lu 


■   lake  Michi-Biju,    and  the   Big 

siblo  to  get  through  them  by  cano^, 
eason,  their  surface  is  choked  with 
i^aying   product  of  (heir  own  decom- 


depth.     Some  are   so   shallow,   such   aa  Mud   lake,   i 
Wirsh.  near  lake  Maguire,  that  it  is  almost  impo 
PEp^itlly   when   towards   the  clope   of  the   short  g 
pitomogetons  and  pond  lilies  which  grow  in  the  dec 

The  water  in  most  of  the  Michipicoten  lakes  is  brownish  in  color,  and  not  clear 
»hitish  water.  There  are  fwo  rather  remarkable  ponds  on  the  trail  from  Dog  river 
In  Iron  lake.  These  are  Spring  lake  and  Clearwater  lake.  They  are  both  small,  buf. 
"*  cun n'ratively  deep  depre-sions  in  the  elacinl  drift.  The  upper  pond,  Clearwater 
l*lte,  it  held  in  by  »    narrow  moraine  which   follows  its   eastern   border.     Their   water 


288 


Bureau  of  Mines 


No.  5 


: 

I 


*! 


16  of  remarkable  transparency,  and  is  possibly  lower  in  temperature  during  tb^ 
summer  than  that  of  the  surrounding  lakes.  The  lower  pond,  Spring  lake,  has  a 
bottom  composed  of  rounded  cobbles  of  various  sizes,  coated  with  a  whitish  material, 
probably  in  great  part  vegetable,  which  enhances  the  bluish-white  coloring  of  the 
water.  The  outlet  of  the  two  ponds  is  by  Clear  creek,  which  enters  the  Dog  river 
some  four  miles  below  the  mouth  of  Iron  creek.  The  lakes  are  supposed  by  the  India  is 
to  be  springs,  and  though  I  could  find  no  direct  evidence  in  favor  of  this  hypothesis  i 
the  large  size  of  the  stream  which  drains  them  compared  with  the  small  size  of  the 
^•ntering  streamlets  seems  to  give  proof  to  the  theory. 

Effects  of  Glacial  Action 

The  Michipicoten  region  is  one  of  pronounced  glaciation,  showing  on  the  whole 
greater  denudation  than  deposition.  The  rocky  hills  exhibit  the  mammillated  contoursj 
^'haracteristic  of  regions  which  have  been  invaded  by  the  ice  sheets,  and  everywhere 
the  surface  of  the  sclid  rock  is  grooved  and  striated.  The  glacial  striae  vary  somewhat 
in  direction  throughout  the  area.  On  the  Lake  Superior  shore  near  the  Dog  river, 
the  usual  trend  is  fromi  S.  10°  W,  to  S.  15^  W.,  but  towards  the  interior,  especially 
in  the  northeastern  part,  the  direction  is  more  eouthwestward.  The  wide  sandplains 
which  are  of  frequent  occurrence  in  Michipicoten,  may  represent  the  deposits  formed 
by  the  waters  of  Lake  Superior  when  it  stood  at  a  higher  level,  or  possibly  they  are 
at  least  in  part  the  sediments  laid  down  by  lakes  formed  in  close  contact  with  the 
retreating  continental  ice  sheet.  Numerous  boulders  scattered  irregularly  over  hili 
and  valley  are  further  evidence  of  the  work  of  the  glaciers.  Well-marked  moraines 
of  various  kinds  are  common,  and  often  greatly  influence  the  drainage.  Somewhit 
remarkable  are  the  immense  irregular  masses  of  coarse  moraine  stuff  which  occur  ou 
the  Mountain  Portage  between  Pokay  and  McMastor  lake,  described  by  Dr.  Robert 
Bell. 8  The  elevated  beaches  marking  the  former  level  of  the  water,  which  fringe  tb? 
present  margin  of  Lake  Superior,  cften  for  miles  into  the  interior  and  at  considerable 
heights  above  the  present  level  of  the  water,  have  already  been  described  by  various 
wi  iters. 9  Remarkable  terraces  occur  near  the  lake  Superior  sh»if» ,  extending  from  a 
point  three  miles  east  of  the  mouth  of  the  Dog  river  to  a  short  distance  west  of  that 
stream.  They  can  be  seen  to  best  advantage  some  two  or  three  miles  out  in  the  lake 
They  are  composed  of  fine  gravel  and  sand,  and  are  distinct  and  clear  cut  in  outlinn 
Terraces  may  also  be  observed  in  the  lower  and  upper  parts  of  the  Dog  river,  and  on 
the  Pucaswa  river. 

As  the  Michipicoten  district  has  only  so  recently  been  inhabited  by  white  men, 
ft  contains  few  evidences  of  white  occupation.  On  the  western  side  of  the  Magpi3 
there  is  a  small  settlement  at  Michipicoten  Harbor,  where  the  ore  docks  are  situated. 
*nd  on  the  eastern  side  of  the  river  there  are  the  settlements  of  Michipicoten  River. 
of  Wawa  City,  and  of  the  Helen  Mine.  Formerly  there  were  small  settlements  at  th^ 
Frances  mine  and  at  Iron  lake,  to  the  west  of  the  Magpie,  but  these  are  at  pref^on 
deserted.  The  line  of  the  Algoma  Central  railway  is  at  present  built  as  far  as  th 
Josephine  mine,  with  a  spur  to  the  Helen  mine.  There  is  a  good  road  from  Michi 
picoten  river  to  W^wa  City,  and  to  the  railway  at  Wawa  station,  also  a  road  to  the  Gra 
mine,  to  Anjigomi  lake,  and  to  other  points  near  Michipicoten  river,  built  beforo 
the  cessation  of  wcrk  on  the  Algoma  Central  railway.  The  old  tote  road  tx)  Ryerson 
built  at  the  time  of  the  construction  of  the  Canadian  Pacific  railway,  wa»  cleared 
out  and  improved  by  the  Lake  Superior  Power  Company  in  1900,  and  though  nc^ 
jJTactically  disused,  is  still  in  pretty  good  repair.  It  has  been  chiefly  used  in  winter 
thoueh  there  is  no  reason  why  it  could  not  be  mado  a  p^ood  summer  ro^te.  It  lio< 
on  the  eastern  side  of  the  Magpie  as  far  as  MacKinnon's  bridge,  where  it  crosses  fli^ 
river  and  follows  close  to  the  western  border  of  the  river  for  some  twelve  miles,  wh'=».i 


8  Sammary  Report  Geol.  Bar.  Can.,  1900,  p.  120. 

9  Geol.  Nat.  Hist.  Bar.  Minn..  20th  Annual  Report.     Eighth  Rep.  of  Ontario  Bareau  of  Minei 
1899,  p.  153,  etc. 
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it  diverges  and  strikes  across  country  to  Ryerson  on  the  Canadian  Pacific  railway. 
There  are  old  winter  tote  roads  from  Michipicoten  Harbor  to  the  Frances  mine,  anJ 
from  the  Frances  mine  toward  White  River  station,  but  these  are  scarcely  recognizable 

as  highways  through  the  country  in  summer.  The  proposed  extension  of  the  Algoma 
Central  railway  crosses  the  Magpie  a  mile  or  two  below  McKinnon's  bridge  and 
follows  south  of  the  chain  of  lakes  which  stretches  between  the  Magpie  river  and  Dot; 
river.  It  crosses  the  latter  below  Heart  lake  and  fellows  to  the  west  of  that  body 
of  water  and  of  Knife  lake,  northward.  * 

In  fact,  save  for   a  very   small  section  of  the   qountry  the  sole   means  of  travel 
through  the  region  in  summer  is  by  the  long  used  Indian  canoe  routes  along  the  rivers 
or  by  the  chains  of  lakes  and  portages;  while  in  winter  the  entire  area,  save  at  the 
few  isolated  settlements,  is  given  over  to  the  Ojibway  hunters  who  still  roam  and  hunt 
throughout  the  district. 

CANOE  ROUTES 

For  the  convenience  of  travellers  who  may  in  future  visit  the  Michipicoten 
country  west  of  the  Magpie  river,  I  shall  here  give  a  brief  description  of  the  principil 
mutes  of  travel  throughout  the  area.  The  route  via  the  Magpie  river  from  Grassett 
to  Lake  Superior, »<»  the  route  from  White  River  station  via  White  and  Dog  rivers  to 
Lake  Superior,  "  and  the  route  via  Bremner  river  and  Pucaswa  river  to  Lake  Super- 
ior," have  already  been  described,  and  it  is  unnecessary  for  me  here  to  consider  them 
<n  detail. 

Lake  Superior  to  Frances  Mine 

The  canoe  route  from  Lake  Superior  to  the  Frances  mine  leaves  the  shore  just 
tehind  the  settlement  of  Michipicoten  Harbor.  The  trail  leads  for  some  two  and  three 
quarter  miles  over  low  hills,  through  a  wide  swamp  and  around  several  small  ponds 
which  may  or  may  not  be  utilized,  depending  on  the  state  of  the  water,  to  Dore  lake. 
The  Dor^  river  is  ascended  for  some  three  miles  when  a  portage  leaves  the  stream 
on  the  right  bank  and  stretches  across  the  low  hills  near  Eagle  mountain  for  about 
two  miles  to  the  stream  which  flows  out  of  Molybdenite  lake.  In  high  water  thij 
stream  may  be  used,  but  as  a  rule  loads  are  carried  through  to  the  lake.  Molybdenite 
lake  ifi  an  irregular  body  of  water  a  little  over  a  mile  long,  which  the  route  leaves 
si  the  north  end.  Nine  lakes,  all  small,  succeed  Molybdenite  lake.  They  are  separ- 
ated by  short  portages  varying  in  length  from  a  few  hundred  yards  to  over  half  a 
mile.  From  the  most  northern  of  these  lakes  a  good  trail  of  five  miles  leads  to  Kash 
lake.  Kash  lake,  or  perhaps  more  correctly  Jimmy  Kash  lake,  is  a  crooked  sheet  of 
water  over  three  miles  long.  A  small  stream  flows  into  its  ndrthern  end  from  lake 
Isabella — a  round  pond  about  a  quarter  of  a  mile  in  every  direction.  From  the  north- 
west *'omer  of  lake  Isabella  a  good  portage  of  less  than  a  mile  and  a  half  leads  to  Lac 
la  Plonge,  whence  another  good  path  a  little  over  threi*-quarters  of  a  mile  long  runs 
through  the  wo>Ji  to  the  Frances  mine.  The  route  i*'r)in  Michipicoten  Harbor  to  tha 
Frances  is  about  twenty-seven  miles  long,  and  of  this  less  than  half  the  distance  is 
by  vst€t, 

Frances  Mine  to  Do^  River* 

There  are  two  routes  from  the  Frances  mine  to  the  Dog  river — one  by  Paint  creek, 
i^hich  is  descended  from  Rawlinson  pond,  on  which  the  Frances  is  situated,  to  the 
Dog  river,  which  it  enters  about  two  miles  southwest  of  Heart  lake.  This  route  14 
a  good  one  in  high  water,  as  no  portages  are  necessaTy,  but  in  low  watei;  it  is  not 
easy,  and  several  short  carries  have  to  be  made.  The  other  route,  and  the  one  more 
usually  followed  in  going  to  or  from  White  River  station,  leaves  Paint  creek  about 
A  quarter  of  a  mile  below  Rawlinson  pond,  and  strikes  northwestward  by  an  excellent 

to  tteventh  Bep.  Bur.  Kines,  1897,  pp.  184  11         n  Eighth  Rep.  Bur.  Mines,   1899.  p.   136.  etc. 
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portage  of  about  one  roile  to  the  Di^  river.  In  high  water  the  portage  need  not 
be  BO  long,  and  the  canoe  may  be  put  into  the  water  at  about  three-quarters  of  a 
mile  from  Paint  creek,  but  when  this  ia  done  a  small  carry  has  to  be  made  in  goim 
up  stream  on  the  right  bank,  which  is  avoided  by  the  longer  portage  across  the  river. 
The  portage  reaches  the  Dog  river  in  the  big  bend  of  the  stream,  a  quarter  of  a  mile 
below  the  first  small  rapid  below  Heart  lake.  In  descending  the  Dog  river  without 
going  to  the  Frances  mine,  tjie  entrance  of  the  portage  trail  to  the  Frances  ia  not 
passed,  as  the  portage  to  avoid  the  rapids  in  the  big  bend  leaves  just  across  the  bay 
from  the  smalt  rapid  above  mentioned,  and  on  the  opposite  side  of  the  river  from  the 
Frsutes  trail. 


Frances  Mine  to  Iron  l-^ke 

1  the  Frances  mine  to  Iron  lake  is  in  part  by  the  Dog  r 


Jurt 


The  route  froi 
below  the  mouth  of  Paint  croek  is  thii  Muall  chute  in  the  Dog  r 
Jtipid  of  the  Drowned.  Immediately  above  the  first  rapid  below  this  chute  and  ^i 
rath«r  lees  than  half  a  mile  below  the  Rapid  of  the  Drowned,  the  portage  trail  leaves 
the  western  bank.     There  are  three  portages,   all  in  e:ice1lent  shape,  with  good  paths 


across  the  ^.indplains  through  the  Banksian  pine  barrens.  The  first  porEage  is  a  littl>-' 
more  than  one-half  mile  long,  and  leads  into  Pitch  Pine  lake.  The  outlet  from  Pit«l» 
Pine  lake  into  Iron  creek  is  often  shallow,  and  a  short  lift  is  soioetimes  made  hd  e 
into  Iron  creek.  Iron  cieek  is  ascended  for  less  than  a  hundred  yards  when  the  second 
portage  leaves  from  a  small  swampy  bay  on  the  west  side.  The  second  portage,  les;. 
than  one-half  mile  long,  conducts  the  traveller  into  a  small  clear-watered  pond  which 
is  crossed,  and  the  third  portage  taken.  This  portage  ia  said  to  be  the  best  trail  in 
Michipicot«n  district,  and  is  so  level  that  we  took  our  loads  across  it  in  a  wheelbarrow. 
It  is  about  three-quarters  of  a  mile  long,  and  leads  into  Iron  creek  rather  more  thai 
a  mile  below  the  lake  of  the  same  name. 

Iron   lake  is  a  beautiful  sheet   of   water,   somewhat  less   than   two  miles  loi^  anJ 
roughly  stellate  in   shape,  having   five  pronounced   arms— two  opening  to  the  east  and 
19a  M. 
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three  to  the  vest.  Iron  creek  flows  out  by  the  southeastern  b»y.  From  the  north- 
U3t«rn  baj  a  short  canoe  routi!  leads  by  Rigami  nreek  and  Sigami  lake  to  Nichols 
lik«.  From  the  southwefitern  bay  a  route  of  three  portages,  divided  by  two  smell 
ponds — Cleawater  lake  and  Spring  lake,  may  be  taken  to  th<>  Dog  river,  which  it 
teaches  about  four  miles  and  a  half  below  the  entrance  of  the  other  route  to  Iron 
lake,  jnst  described.  This  is  the  usual  path  to  Iron  lake  taken  by  voyageurs  coming 
np  the  Dog  river  from  lake  Michi-Biju.  From  the  middle  western  bay  known  ax 
Mimiesota  bay,  a  trail  leads  a  little  south  of  west.  For  the  first  two  miles,  as  far  a> 
Bole  lake,  the  path  is  a  good  one,  but  beyond  Bole  lake  it  ia  not  easy  to  follow,  though 
it  15  traceable  with  some  difficulty  as  far  as  the  eastern  branch  of  the   Pucaswa  river. 


ibont  nine  miles  west  of  Iron  lake,  and  is  said  by  the  Indians  to  lead  to  tha  shore  of 
L»ke  Superior.  From  the  fcot  of  the  northwcBtern  bay  a  trail  leads  to  several  small 
ikes,  and  at  the  point  where  Iron  creek  enters  Iron  lake,  a  short  aud  easy  route  leads 
up  b;  fhat  creek  and  its  expansions  to  Little  Beaver  lake. 

Dog  River  to  Lake  Mlchi-biju 

The  rout«  from  Dog  river  to  lake  Michi-Biju  is  now  seldom  used.  It  leaves  the- 
&3e  river  at  the  mouth  of  the  small  brook  entering  the  main  river  from  thie  west 
EbcDt  ■  mile  and  a  half  below  the  point  where  the  lower  route  leaves  the  Dos  river 
for  the  MuthwflBtem   hay   of   Iron   lake.     A    short   distance   up   this   brook   a   carry   is 
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made  past  a  fall  of  some  ninety  feet,  over  a  steep  hill  into  Ekinu  lake — a  narrow  shoet 
t  f  water  rather  more  than  two  miles  long.  From  its  southern  end  a  portage  a  mile 
long  leads  through  a  new  brule  to  Mud  lake.  Mud  lake,  which  might  more  correctlv 
be  called  a  marsh,  so  difficult  is  it  to  dig  one's  way  through  it  by  canoe  in  midsummer, 
is  about  three-quarters  of  a  mile  long.  At  its  southern  end  a  choice  of  routes  is  opej 
to  the  traveller.  One  to  the  southwest  leads  directly  by  a  portage  of  two  and  a  quarter 
lailes  to  Michi  lake ;  the  other  is  much  more  roundabout,  though  with  shorter  portages 
and  is  by  several  small  lakes  and  streams  to  the  Goosefeather  river,  w^hich  is  ascended 
to  Michi  lake. 

Lake  Michi-biju  to  Lake  Superior 

There  are  two  routes  from  lake  Michi-Biju  to  Lake  Superior,  and  neither  of  these 
is  good  or  much  used.  One  leaves  a  bay  at  the  entrance  of  a  small  stream  and  leads 
by  a  number  of  small  lakes  connected  by  portages,  to  the  Floating  Heart  river.  This 
stream,  with  its  expansions,  is  descended  to  a  little  below  the  foot  of  Floating  Heart 
lake,  where  a  portage  leads  through  a  gorge  to  Cameron  lake.  From  the  southern  end 
of  Cameron  lake  the  route  leads  back  into  the  river,  which  is  descended  for  about 
one-half  mile,  when  the  portage  leaves  its  southern  bank.  The  trail  thence  is  by  a 
number  of  small  lakes  to  Lake  Supericr.  The  other  route,  and  the  one  more  generally 
used,  leaves  Michi  lake  by  a  small  stream  which  is  descended  for  a  little  more  than 
half  a  mile,  with  several  short  carries,  to  its  junction  with  the  Goosefeather  river, 
which  is  ascended  for  about  two  miles.  For  this  distance  the  creek  is  shallow  in  low 
water,  but  as  a  rule  only  one  portage,  and  that  a  short  one  past  a  log  jam,  is  necessary 
in  high  water.  From  Goosefeather  river  a  chain  of  eight  small  lakes  and  nine  portages 
leads  to  Lake  Superior,  the  route  entering  Dog  River  harbtr.  Only  two  of  these 
portages  are  long — the  first  and  fourth  from  Lake  Superior,  the  former  being  two  nnd 
three-quarters  miles  long,  and  the  latter  rather  less  than  a  mile  and  a  quarter. 

Frances  Lake  to  Lake  Kabenung 

There  are  two  routes  from  the  Frances  mine  to  Kabenung  lake.  One  is  by  the 
Dog  river  to  Heart  lake.  From  the  north  end  of  Heart  lake  the  portage  taken  is  not 
that  one  by  lake  George,  but  along  the  Dog  river  itself.  The  Crayfish  river  enter.- 
the  Dog  river  between  Knife  lake  and  Heart  lake,  and  this  stream  is  ascended  about 
a  quarter  of  a  mile  to  Crayfish  lake.  From  the  foot  of  a  long  narrow  bay  which  opens 
to  the  east  of  Crayfish  lake,  a  good  portage  of  a  little  over  half  a  mile  leads  into 
Kabenung  lake.  The  route  enters  the  northwestern  part  of  Kabenung  lake,  about 
one  mile  and  a  half  west  of  the  narrows.  In  high  water  in  going  from  Kabenung 
lake  to  the  Dog  river,  the  Crayfish  river,  which  is  rather  rapid,  is  sometimes  used. 
The  other  route  from  the  Frances  mine  to  Kabenung  lake  is  taken  from  Paint  creek 
just  above  Rawlinson  pond.  Here  a  portage  a  little  over  a  mile  long  leads  to  Paint 
lake.  Paint  lake  and  Sage  lake  together  have  a  length  of  about  three  miles  and  h 
half,  but  there  is  a  short  stretch  of  river  in  between  the  two  on  which  two  unimportant 
rapids  occur.  The  eastern  end  of  Sage  lake  is  divided  into  two  bays.  The  route  from 
Paint  lake  by  several  lakes  and  portages  to  the  headwaters  of  the  Dore  river  leaves 
by  the  southern  bay,  while  from  a  point  about  half  way  along  the  shore  of  the  northern 
bay  a  very  short  portage  leads  into  Skunk  lake.  Skunk  lake  is  a  small  clear-wat«red 
pond  a  little  more  than  half  a  mile  long.  A  short  portage  leaves  it  from  the  western 
bay  at  its  north  end,  and  falls  into  the  southern  part  of  Western  Kabenung  lake  just 
at  the  foot  of  Big  island. 

Lake  Kabenung  to  Magpie  River 

The  route  usually  followed  from  Kabenung  lake  to  the  Magpie  river  leaves  thti 
former  body  of  water  by  a  small  stream,  known  as  Elmo  creek,  which  flows  into  th^ 
eastern    side  of  a  bay  on  the  southern  side  of  Eastern   Kabenung   lake  about   a  mile 
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&nd  a  half  east  of  the  Narrows.  The  stream  is  ascended  for  a  few  hundred  yards  into 
lake  £hno.  From  lake  Elmo  to  Lac  Poisson  Gris  the  stream  or  its  small  expansions 
are  followed,  five  short  portages  *being  necessary.  The  route  leaves  Lac  Poisson  Gris 
Lbout  half  way  along  the  southet^  shore  of  the  eastern  bay,  and  a  short  carry  is  made 
to  Muskrat  lake.  Muskrat  lake  is  a  ragged  sheet  of  water  filled  with  islands,  and 
some  two  miles  from  north  to  south.  The  route  does  not,  however,  follow  the  main 
arm ;  and  soon  after,  leaving  the  portage  from  Lac  Poisson  Gris,  turns  to  the  west 
through  a  narrow  channel  into  a  round  bay  to  the  entrance  of  Elmo  creek,  where  a 
portage  is  made  into  lake  Alabama.  Lake  Alabama  consists  of  two  ponds  joined 
together  by  a  narrow,  sluggisL  channel.  A  short  portage  leaves  the  northeastern 
part  of  the  lake,  and  leads  into  Fishhook  lake.  This  the  route  leaves  near  its  southern 
fnd  by  a  carry  into  Elmo  creek,  here  sluggish  and  meandering,  through  a  ,wido 
meadow.  This  is  ascended  for  less  than  half  a  mile,  with  a  short  lift  necessary  in 
hw  water,  as  far  as  the  entrance  to  the  Grand  Portage,  which  leaves  the  creek  here 
dwindled  to  very  small  proportions,  on  its  southern  side.  From  this  point  there  is 
an  flltonialp  route  to  Kabenung  lake  from  the  one  which  I  have  jusf  describe  J  which 
goes  by  Princess  lake  and  several  small  beaver  ponds  lying  north  of  it  to  Brant  lake, 
whence  the  route  is  past  Scott's  Camps  to  Lonely  lake,  and  thence  by  a  long  portago 
of  nearly  two  miles,  broken  by  two  small  ponds,  to  the  eastern  end  of  Kabenung  lake. 

The  Grand  Portage 

The  Grand  Portage  is  some  three  and  a  half  miles  acrcss,  but  this  distance  is 
broken  by  three  small  ponds  which  may  or  may  not  be  made  use  of  by  the  traveller. 
On  the  eastern  side  of  the  Grand  Portage  is  the  Big  Marsh,  a  very  shallow  pond  less 
than  three-quarters  of  a  mile  in  length,  lying  in  a  wide  grassy  meadow.  A  portage 
of  less  than  half  a  mile  leads  from  tlie  Big  Marsh  into  lake  Maguire  blong  the  shoro 
oi  Erans  creek,  which  flows  to  the  Magpie.  Lake  Maguire  has  a  length  of  a  little  less 
than  a  mile,  and  is  irregular  in  outline.  From  its  eastern  end  three  routes  leave,  and 
ill  lead  to  the  Magpie.  One  starts  from  a  small  bay  near  the  centre  of  the  eastern 
part  and  connects  lake  Maguire  with  the  headwaters  of  Catfish  creek.  This  route 
H  very  seldom  used  and  has  already  been  briefly  described.  The  route  usually  followed 
^>  the  Indians  from  lake  Maguire  leaves  the  eastern  part  in  a  bay  to  the  north,  close 
to  the  outlet  of  the  river,  where  a  short  porfage  is  made  over  flat  rocks  into  lake 
Kipin  hi.L'f.ma.  The  general  form  of  lake  Kapinchigama  is  that  of  a  cross,  the  mam 
ann  lying  north  and  south.  The  route  leaves  the  eastern  arm  on  the  north  side, 
whence  a  portage  of  a  few  hundred  yards  leads  to  a  small  round  pond.  From  this 
pond  another  portage  leads  into  Lund  lake.  From  the  eastern  end  of  Lund  lake 
vhich  is  three-quarters  of  a  mile  long,  a  short  portage  is  made  into  lake  Pasho-Scoota. 
From  a  shallow  bay  in  the  extreme  eastern  part  of  lake  Pasho-Scoota  an  Indian 
I'unting  route  leads  northeast  to  several  good-sized  lakes  and  ponds,  and  almost  from 
the  same  point  another  portage  trail  runs  south  for  half  a  mile  over  rolling  rocky 
ground  and  through  a  beaver  marsh  to  Godon  lake.  From  tke  southern  end  of  Godon 
lak«  a  sluggish  stream  is  descended  for  less  than  a  quarter  of  a  mile,  whence  a  portage 
's  made  into  the  northern  end  of  Pyrrhotite  lake.  Pyrrhotite  lake  has  two  bays  open- 
ing to  the  west.  A  small  creek  flows  into  the  most  northern  of  these  bays,  and  from 
its  mouth  a  shorter  and  more  direct  route  than  the  one  just  described  leads  to  lake 
Maguire.  The  first  portage  which  leaves  lake  Maguire  about  half-way  between  the 
entrance  of  the  trail  to  Catfish  creek  and  the  outlet  of  the  lake,  runs  through  6 
niuskeg  for  about  half  a  mile  into  Island  lake.  This  is  a  small  round  pond  one-half  mile 
m  every  direction.  From  its  eastern  end  a  carry  is  made  on  the  southern  side  of  u 
MDall  creek  into  Clearwater  lake.  Cleai-water  lake,  a  little  less  than  three-quarters 
of  a  mile  long,  is  left  at  its  eastern  end,  whence  a  portage  follows  along  the  eastei'n 
side  of  the  creek  into  a  small  muskeg  pond.  From  this  pond  the  portage  leads  close 
to  the  north  shore  of  the  creek  for  half  a  mile  into  a  small  expansion  of  the  stream 
flose  to  Pyrrhotite  lake.     In  high  wtflfer  no  further  portage  is  necessary,  but  when  the 
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water  is  low,  a  carry  of  a  few  steps  has  to  be  made  just  at  the  entrance  into  Pyrrho- 
tite  lake.  On  this  route  the  portages  are  much  better  cut  out  than  on  the  northern 
and  longer  path;  but  it  is  seldom  uesd  by  the  Indians.  From  Pyrrhotite  lake  the 
route  to  l^e  Magpie  leaves  by  a  short  portage  on  the  western  side  of  a  small  stream 
entering  at  the  southeastern  corner.  This  portage  leads  into  lake  Marian.  Lake 
Marian  consists  of  two  ponds,  each  about  half  a  mile  long,  joined  together  by  a 
narrows,  where  the  portage  is  usually  made  excepting  in  very  high  water.  The  route 
does  not  go  to  the  extreme  south  of  lake  Marian,  but  leaves  on  the  east  side  by  « 
narrow  sluggish  channel,  just  south  of  the  narrows.  This  channel  soon  expands  into 
a  round  pond,  from  the  south  side  of  which  a  portage  of  about  seventy-five  yards  leads 
to  Punk  lake.  From  the  southeastern  end  of  Punk  lake  three  portagea^  separated 
by  two  ponds,  lead  to  the  Magpie  river,  the  first  one  from  Punk  lake  being  about 
three-quarters  of  a  mile  long,  the  next  one  half  mile,  and  the  last  inlo  the  Magpie, 
a  little  over  a  mile.  The  route  reaches  the  Magpie  just  below  a  high  ridge  of  diabase, 
which  here  traverses  the  river  and  about  a  mile  above  McKinnon's  bridge. 

Missanabie  to  Magpie  River 

In  entering  the  country  which  we  had  to  examine  during  the  past  season,  wc- 
came  in  from  Missanabie  station  by  a  route  seldom  followed;  and  although  it  lies  on 
the  east  side  of  the  Magpie  river,  and  is  hence  outside  of  the  limits  of  this  report, 
still  for  the  benefit  of  those  who  may  attempt  to  follow  it  in  future  it  may  be  well  to 
give  a  short  account  of  it  here.  The  route  leaves  Dog  lake,  on  which  Missanabie 
station  is  situated,  about  nine  miles  from  the  railway,  from  the  foot  of  the  south- 
western bay,  just  opposite  the  deserted  houses  of  the  Emily  mine.  The  first  portage 
leads  for  three  miles  over  a  rough,  rocky  country,  for  the  most  part  burnt  clean, 
into  Jackfish  lake.  Jackfish  lak^  is  of  extremely  irregular  shape,  having  long  arms 
stretching  in  every  direction.  It  is  about  three  and  a  half  miles  long,  but  is  not  fol- 
lowed to  its  extreme  eastern  end.  A  stream  is  entered  on  the  northern  side  about 
two  and  a  half  miles  from  the  portage  to  Dog  lake,  and  is  ascended  for  about  a  mile 
through  its  various  meanderings  into  Qua-k.i-geshick  lake,  a  small  lake  a  little  more 
than  a  mile  in  length.  The  route  leaves  it  about  half  way  down  its  northern  side 
by  a  portage  of  half  a  mile  which  leads  into  Twin  lake.  Twin  lake  consists 
in  reality  of  two  small  lakes  joined  together  by  a  stream  about  three  yards  lon£;. 
where  a  rapid  occurs  and  a  portage  is  necessary.  The  route  leaver,  the  western  end 
of  the  most  northern  of  the  lakes,  and  a  short  pcftago  is  made  across  a  lake  terrace  into 
a  small  pond.  From  the  north  end  of  this  pond  a  short  portage  leads  into  a  second 
pond,  from  which  a  trail  if  less  than  half  a  mile  leads  across  the  hills  into  Goodreaii 
lake.  This  body  of  water  is  extremely  crooked  and  ragged  in  shape.  From  a  small 
southwestern  bay  a  route  may  be  followed  to  the  headwaters  of  McVeigh  creek,  and 
from  its  northwestern  bay  the  route  gees  to  the  Magpie.  The  portages  up  tcr  this 
point  are  fairly  good,  but  from  this  point  on  are  almost  impossible  to  trace.  Leaving 
Godreau  lake,  three  shallow  ponds,  each  rather  less  than  half  a  mile  long,  follow, 
separated  by  short  portages.  From  the  third  pond  a  small  stream  is  descended  for 
about  half  a  mile,  and  a  portage  taken  on  the  northern  bank  at  the  head  of  a  series 
of  falls.  The  portage  leads  over  rough  rocky  hills,  through  a  treeless  country  for  half 
a  mile,  and  falls  into  a  small  grassy-bordered  pond  known  as  Paddy's  lake.  The  next 
portage  leaves  just  across  from  the  last,  and  is  made  into  lake  Kamshogocka.  Lake 
Kamshogocka  is  the  only  lake  of  any  size  on  the  route  other  than  Jackfish  lake.  Its 
shores  are  high  and  rocky,  and  the  scenery  would  be  very  pretty  were  it  not  for  the 
absence  of  green  timber.  The  lake  is  about  one  and  three-quarters  miles  long,  and 
lies  about  north  and  south.  The  route  enters  by  a  round  bay  on  the  eastern  side, 
6c>parated  from  the  main  lake  by  a  narrows,  and  leaves  at  the  north  end  by  Cradle 
creek,  formed  by  the  union  of  several  brooks  entering  lake  Kamshogocka.  Cradle 
creek,  a  small  stream  of  about  ten  yards  averapce  width,  flows  into  the  Magpie  near 
the  point  where  that  river,  after  a  course  of  sonue  eight  miles  southward  from      Grasett 
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itatioD  turns  to  th«  Test.  The  distance  from  lake  Kamshogocka  to  the  Magpie  river 
h7  Cradle  creek  is  about  four  miles,  and  the  general  direction  of  the  stream  is  about 
Dorth.  Eight  short  portages  are  necessary  between  the  lake  and  the  river,  none  of 
vbich  are  long.  In  general  the  route  from  Dog  lake  to  the  Magpie  river  ia  a  poor 
one,  and  's  only  suitable  for  small  canoes,  and  even  then  when  lightly  loaded. 


GENERAL  CONDITIONS   IN  THE  REGION 

In  general  the  forest  on  the  north  shore  of  Lak^  Superior  is  northern  in  character 
ud  differs  materially  from  that  of  southern  Ontario.  It  is  character istically  ever- 
ITWD  rather  than  deciduous.  Unlike  the  forest  growth  on  the  rich  clay  river  flata 
bordering  the  various  streams  north  of  the  Height  of  Land,  for  the  moat  part  it  i> 
not  healthy  and  luxuriant,  but  growing  on  a  rocky  or  light  sandy  soil,  and  exposed 
to  lfa«  force  of  almost  unceasing  winds  from  Lake  Superior,  it  is  usual  to  find  the  tree* 
i-l  a  stunted,  knotty  character. 

The  Forest  Resources 

The  principal  forest  tree*  are  white  sprue*  {/lirfii  nllm)  Mark  spruce  {pkea  nigra) 
ttmarack  (iarix  Americtnta),  cedar  (Ihuxia  occidenlalU),  batram  (nhirt  hiilmmra),  white 
laich  {hetaia  papyri/era),  aspen  poplar  {)topvliiii  trenmioiihn),  bslaim  poplar  {po- 
pnhiK  baltamlfera),  and  Banhman  pine  {pijiug  bantsiana.)  Sngnr  maple  {acer 
ttveharam),      soft     maple     [nfer     ruhnim),     pwamp     elm      {nlmun     .liiimmnn),      black    ash 
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ifraxinus  samhuci folia),  yellow  birch  {hetula  lutea),  white  pine  {pinus  strohus),  and 
red  pine  {pinus  <resinosa)^  all  cccur  in  the  Michipicoton  area,  but  are  not  predominat- 
ing forest  trees.  Probably  the  best  red  and  white  pine  seen  was  on  Iron  lake,  and 
though  there  are  small  patches  of  these  valuable  trees  throughout  the  area,  it  is  never 
in  large  enough  quantity  nor  sufficiently  good  to  be  valuable  as  timber.  Stunted  red 
maple  may  be  seen  on  nearly  all  the  high  hills,  but  sugar  maple  is  not  so  commonly 
distributed.  Clumps  of  fairly  large  trees  occur,  howeVer,  in  shallow  hollows  between 
the  hills  at  several  points  on  the  west  side  of  the  Magpie,  notably  just  north  of  Maple 
lake,  about  a  mile  west  of  David's  lakes,  and  near  Maiden's  Leap  mountain  on  the 
south  shore  of  lake  Michi-Biju. 

Very  little  of  the  timber  in  the  area  will  be  useful  for  lumber,  though  there  '>* 
much  that  will  he  valuable  as  pulp  wood.  The  broad  sand-plain  which  borders  the 
Pucaswa  river  near  its  mouth  is  covered  with  a  healthy  growth  of  spruce,  bircli  and 
roplar.  There  is  a  stretch  of  very  good  forest  westward  from  Cameron  lake  north 
of  Lost  lake  to  Maple  lake,  and  also  southward  and  southwestward  from  Iron  lake. 
The  timber  around  Kabenung  lake  and  across  the  Grand  Portage  is  poor,  though  i*". 
appears  to  improve   in  character  southward   and  southeastward  to, the   Magpie  river. 

The.  common  shrubs  of  the  area  include  many  spectes  .ijf  •  willo\i(  {salix),  mountain 
maple  (ncer  Pennsylvnnicnm)^  white  alder  (alnus  incana),  green  alder  (alnus  viridis), 
red  cherry  (pntnus  Pennsylvanica)^  choke  cherry  (pr;^t\.us  Virginiana),  mountain  ash 
(pyrvs  Americana)^  service  berry  (amelanchief'  Canadensis),  hazel  {coryltis  Amerirana), 
and  juniper  (jvnipervs  communis).  Hawthorn  {crativgvs  coccinea)  is  rare,  hut  is 
found  at  several  points. 

Like  most  parts  of  Northern  Ontario,  great  stretches  of  the  Michipicoten  area 
have  been  swept  of  their  timber  by  forest  fires  which  devastate  parts  of  the  country 
almost  every  year.  It  is  unfortunate  that  nothing  can  be  done  to  lessen,  if  not  stop 
entirely  these  annual  ravages,  because  though  the  timber  of  the  Michipicoten  is  not 
as  valuable  as  that  of  other  more  favored  Iccalities,  still  much  of  it  will  be  required  for 
local  use  by  the  vr^rious  mires,  which  I  feel  confident  will  in  the  future  open  aloTi<T  the 
iron  ranges,  even  if  comparatively  little  is  fit  for  export.  By  far  the  larsrest  hurTicd 
area  is  the  immense  stretch  which  extendi  south  from  the  Canadian  Pacific  railway. 
The  northern  boundary  of  this  fire-stripped  tract  may  be  said  to  be  an  irregular  line 
extending  from  a  point  about  two  miles  north  of  Iron  lake  on  the  west  to  a  point  on 
the  Magpie  river  about  three  miles  north  of  McKinnon's  bridge.  On  the  east,  south 
cf  McKinnon's  bridge,  there  are  wide  areas  along  both  sides  of  the  Magpie  deprived  .>f 
their  timber  as  far  south  as  the  mouth  of  Catfish  creek.  There  are  patches  of  brule 
on  Iron  lake,  at  the  southern  end  of  Mud  lake,  and  westward  to  Miron  lake,  arcund 
the  Frances  mine,  at  the  western  end  of  Paint  lake,  on  Heart  lake,  on  Kabenung 
lake,  and  at  many  other  places.  Most  of  these  areas  were  apparently  burnt  over  some 
years  ago,  as  already  in  many  places  a  healthy  growth  of  young  trees  has  started. 

Soil  and  Climate 

Compared  with  the  rich  clay  soil  found  north  of  the  Height  of  Land,  the  shallow 
poil  on  the  rocky  hills  of  Michipicoten,  and  the  sand-  or  gravel-filled  valleys,  are  from 
tv  standpoint  of  fertility  in  marked  contrast.  In  fact,  very  little  of  the  land  of  the 
Michipicoten  area  seems  fit  for  general  cultivation,  though  I  believe  if  the  timber  ^erc 
removed,  much  of  it  would  be  fit  for  pasturage.  Many  of  the  wide  dried-up  marshe* 
surrounding  shrunken  lakes,  or  occupying  the  position  of  former  lakes,  are  covered 
in  midsummer  with  as  plendid  growth  of  wild  grass,  very  suitable  for  cattle,  and  in 
many  of  the  more  completely  burnt  areas  fine  grass  crops  may  be  seen  growing  in  the 
timber  denuded  country.  There  is  a  small  patch  of  fertile  land  lying  along  the  shorei 
rf  a  small  creek  entering  Otter  Cove;  again,  some  good  stretches  occur  along  the 
Floating  Heart  river  near  Lost  lake,  and  at  various  other  places,  but  none  of  these 
ore  of  any  size.  The  summer  is  apparently  hardly  long  or  warm  enough  to  grow  wheat 
though  oats  seem  to  ripen  and  potatoes  usually  are  a  successful  crop  where  tried. 
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The  climate  of  the  Michipicoten  area  is  for  the  most  part  that  of  the  whole  of  the 
north  shore  of  lake  Superior.  In  winter  the  snowfall  is  heavy,  and  in  summer  the  rain' 
fall  is  generally  great.  In  winter  low  temperatures  are  con^mon  (as  will  be  seen  by  a 
glance  at  the  meteorological  observations  made  at  White  River  station),  while  in 
summer  it  is  very  unusual  for  the  temperature  to  rise  much  above  80°  (Fahrenheit), 
and  in  general  it  is  much  lower.  The  nights  are  always  cool  and  are  often  so  oold  that 
summer  frosts  occur.  These,  however,  are  rarely  heavy.  The  winter  may  be  said  to 
last  from  the  beginning  of  November  to  the  middle  ^of  April,  but  there  is  little  growth 
till  the  end  of  May.  In  general  the  climate  is  more  severe  than  in  the  country  north 
of  the  Height  of  Land  alm/>6t  as  far  as  James  Bay,  the  winters  equally  long  and  quitd 
SB  cold,  and  the  summers  on  the  whole  shorter,  rainier,  and  not  nearly  so  warm.  The 
(iifference  may  in  general  be  said  to  be  due  to  the  proximity  of  the  Michipicoten 
country  to  the  icy  waters  of  Lake  Superior  on  the  one  hand,  and  to.  the  protection 
afforded  to  the  Hudson's  Bay  slope  north  of  the  Height  of  Land  by  the  rocky  hilla 
vhich  border  Lake  Superior  on  the  other  hand. 

Game  and  Fish 

Game  is  fairly  common  in  the  Michipicoten  area.  Since  many  of  the  Indian;) 
have  given  up  hunting  and  have  taken  to  living  by  means  of  whatever  work  they 
can  get  near  the  Lake  Superior  shcre,  game  in  general  may  be  said  to  have  rapidly 
increased.  Caribou  and  red  deer  are  espesially  common  in  many  parts  of  the  country^ 
and  though  few  moose  were  seen  by  my  party  during  the  past  summer,  still,  I  under- 
stand from  the  Indians  that  this  large  and  splendid  animal  is  not  rare  in  Michipi- 
coten. Bears  also  are  common,  especially  near  the  Lake  Superior  shore,  where  they 
f'nd  abundant  agreeable  food  in  the  numerous  berries  which  cover  the  rocky  hilU 
towards  the  close  of  summer. 

Martin,  mink  and  foxes  are  uncomm6n  according  to  Indian  report,  but  I  was  really 
surprised  at  the  number  of  beaver  in  the  region.  In  our  frequent  traverses  across 
(<)imtry  we  were  constantly  coming  upon  fresh  dams  built  by  these  interesting  animals, 
and  in  jnany  plaoes  the  flooded  marshes  and  enlarged  -  ponds  caused  by  these  dams 
were  observed  tovhave  decidedly  influence  the  physiography.  This  winter  J  am  afraid 
many  of  these  beaver  will  go,  as  once  tlie  Indians  know  of  their  ^-wh«*eabouts,  they 
cannot  resist  the  temptation  of  partaking  of  so  dainty  'a  morsel  as  beaver  ih*at.  The 
lulling  of  the  be«ver  by  the  Indians  is  particularly  dangerous,  a^  it  means  practically 
the  extermination  of  the  animals  in  the  particular  part  of  the  country  where  ithe 
Indians  hunt,  since  it  is  their  custom  to  wipe  out  an  entire  colony  of  braver  and  leave 
none  to  breed. 

Rabbits  were  very  common  in  Michipicoten  during  the  past  summer,  but  muskrats 
were  noticed  to  be  especially  rare. 

Nearly  all  the  larger  inland  lakes  and  even  many  of  the  small  ones  are  well  sup- 
piled  with  fish,  but  not  with  trout,  as  most  people  imagine.  Pickerel,  pike,  and 
suckers  are  the  commonest  fish.  Brook  trout  are  found  in  the  Pucaswa  river,  in  ths 
^lagpie  river,  and  in  many  of  the  small  brooks  near  Lake  Superior.  The  mouths 
of  these  various  streams  are  a  common  resort  for  the  Indians  during  the  early  autumn 
when  the  larger  lake  trout  ascend  the  streams.  White  fish  are  to  my  knowledge 
not  found  in  any  of  the  lakes  west  of  the  Magpie,  though  they  are  plentiful 
in  Dog  lake  and  other  lakes  west  of  that  stream ;  and  are  of  course  the  principal 
fish  in  Lake  Superior.  It  is  remarkable  that  Michi-Biju  lake,  Michi  lake,  and  Kat- 
zenbach  lake  contain  no  fish,  although  they  are  all  good-sized  bodies  of  fine  clear 
water.  The  absence  of  fish  is  said  by  the  Indians  to  be  due  to  the  presence  of  certain 
sulphur  springs,   but  I   could  find  no  visible  evidence  to  support  this  hypothesis. 

The  Native  Inhabitants 

There  are  now  very  few  Indians  left  in  Michipicoten,  and  those  who  still  remain 
Uve  lost  most   of  the  fine  qualities  characteristic   of   the  Ojibway  Indian,    to  whioii 
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Iribe  they  belong.  Most  of  them  spend  their  HummerB  living  in  small  wooden  bouses 
01  in  cotton  tents  at  Uliite  River  station  or  bt  the  new  Roman  Catholic  mission, 
which  is  situated  on  the  Lake  Superior  shore  about  two  miles  west  of  Michipicoten 
Harbor.  At  one  or  other  places  they  find  the  occasional  brief  employment,  pleasing 
to  an  Indian,  either  in  fishing  at  one  or  other  of  the  lishing  stations,  or  in  acting  at 
guides  to  tourists  or  eiploring  parties.  They  never  seek  steady  employment,  and  fir 
Ibe  most  prkrt  take  to  the  woods  in  October,  where  the  winter  is  passed  in  hunting  anl 
trapping.  Caribou  and  rabbits  are  during  this  seaiion  their  chief  provision.  Few  o!  tht 
Indians  now  depend  mueh  on  the  furs  they  can  trap,  and  thie  catch  has  been  so  small 
in  recent  years  that  the  Hudson's  Bay  Company's  post  at  Michipicoten  river  was  closed 
■•■t  summer  after  having  been  open  for  the  second  time  since  1898.  In  general  the 
Ojibways  of  Michipicoten  are  fairly  well-to-do,  though  unhealthy  like  all  savages  whs 
have   come   into  contact   with   the  white  man's  civilization.     The  morale  of  those  who 


live  near  Michipicoten  Harbor  is  superior  to  those  who  live  around  White  River,  sinot 
ft  shocking  traffic  in  whisky  goes  on  with  the  Indians  at  the  latter  place.  Nearly  all 
of  them  now  speak  English,  and  in  a  general  way  it  may  be  said  that  the  usolesanew 
of  an  Indian  incresAes  directly  in  proportion  to  his  knowledge  of  English,  or  in  f*-'^ 
any  language  other  than  his  own.  They  have  long  dressed  in  EuropeaJi  costume, 
whiih  on  them  looks  essentially  grotesque  and  hideous.  The  birch  bark  canoe  and  th-s 
birch  bark  wigwam,  once  so  common  and  always  so  picturesque,  are  now  disappear'Pi 
from  Michipicoten,  and  the  unfortunate  Michipicoten  0  jib  way  is  year  by  year 
tecoming  more  and  more  like  the  worst  class  of  the  white  men  with  whom  he  an« 
has  free  intercourse. 

The  scenery  of  the  district  is  generally  lovely.  The  numerous  lakes  of  multiform 
fantastic  shapes,  indented  by  deep  bays  in  all  directioas  and  dotted  by  rocky  tree- 
girt  islands,  the  rugged  hills  seared  by  the  atmosphere  of  ages,  the  dark  spruce  fcrett 
czteniling  to  every  quarter,   and  the  short  stretches  of  lity-fllled  calm  on  the  rivi 
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troken  by  longer  sweeps  of  foaming  rapids  or  falls,  or  by  high- walled  canyoius — ^thesa 
are  all  beautiful  and  give  an  ever-changing,  shifting  scene,  BuT  always  of  the  same 
general  character.  The  numerous  lakes  and  the  rivers  are  a  continual  source  of  jof 
to  the  voyageur  throughout  Michipicoten.  They  make  travelling  by  canoe,  and  camp- 
ing in  the  wilderness  a  delight.  The  rough  rugged  coast  of  Lake  Superior,  indented 
by  narrow  fiord-like  bays  or  varied  by  cliff e  rising  abruptly  from  the  water's  edgo. 
or  Ly  long  stretches  of  sand  beach,  lends  a  continual  charm  to  the  scenery  of  the  north 
shore. 

Water  Power  Sites 

There  are  a  great  many  sites  of  hydraulic  power  on  the  varioius  streams  in  the 
area  loder  discussion.  Perhaps  the  ones  most  suitable  for  early  development,  owing 
to  their  proximity-  tc  the  shore  of  Lake  Superior,  are  the  falls  near  the  mouth  of  the 
Pacaswa  river,  Denison  falls  near  the  mouth  of  Dog  river,  and  the  two  series  of  falls 
near  the  mouth  of  the  Magpie  river. 

During  the  past  summer  the  writer  and  his  party  were  the  recipients  of  many 
iindneaseB,  and  we  were  courteously  aided  in  our  work  by  the  various  people  through- 
out thi£  district,  but  acknowledgments  are  especially  due  to  Prof.  A.  B.  Willmott, 
Superintendent  of  Mines  for  the  Lake  Superior  Power  Company,  to  Mr.  R.  W.  Seelye, 
Manager  of  the  Helen  Mine,  and  to  Mr.  W.  H.  McDougall  of  White  River. 


GENERAL  STRATIGRAPHY 

The  rcH/ks  of  the  Michipicoten  Iron  Range,  like  those  of  all  the  iron  ranges  of  laka 
Superior,  are  geologically  of  great  antiquity.  Though  presenting  some  slight  points 
of  difference,  they  closely  resemble  the  rocks  of  the  Vermilion  Iron  Range,  and  are 
probably  of  practically  the  same  age;  but  it  is  somewhat  hazardous  to  correlate  rocks 
of  districts  so  widely  separated. 

The  stratigraphical  succession  of  the  region  in  ascending  order  may  be  given   a9 

follows :  <* 

T  TT         .  1.  Michipicoten  schists,  etc. 

Lower   Huronian   «    tt  ,       .         ^         j.- 

2.  Helen  iron  formation. 

Unconformity. 

Upper  Huronian   Dor6  formation. 

Post-Huronian  Acid  eruptives. 

Keweenawan   Basic  eruptives. 

The  Lower  Huronian  rocks  of  Michipicoten  are  doubtless  the  stratigraphical 
equivalents  of  the  Archean  rocks  of  the  Vermilion  iron  range,  and  the  Upper 
Huronian  of  Michipicoten,  the  analogue  of  the  same  section.  In  the  nomenclature 
of  these  series  I  have  followed  the  usage  of  previous  geologists  in  the  region.  Th^ 
I'ost-Huronian  acid  eruptives  are  usually  called  Laurentian.  The  basic  eruptives  are 
probably  of  the  same  age  as  the  widespread  occurrences  of  similar  rocks  within  the 
Nipigon  or  Keweenawan  series.  All  of  these  points  will  be  considered  later  in  greater 
detail. 

laNon. — Binoe  thii  paper  was  written  the  Report  of  the  International  Committee  on  the 
elanifleation  of  the  pre-Oambrian  of  the  Lake  Superior  re^on  hai  been  published  (Journal  of 
Otolo^.  Vol.  Xin.  No.  2.  1905).  andia  reproduced  elnewhere  in  this  volume.  What  is  here  called 
the  Lower  Huronian  is  apparently  equivalent  to  the  Eeewatin  in  the  Committee's  loheme  of 
danUoatlon.  On  the  VermiUon  Iron  Banpre  of  Minnesota,  for  example,  the  Eeewatin  is  aald 
hf  the  Oominlttee  to  oonsist  of  (1)  the  Bly  greenstone  and  (2)  the  Soudan  iron  formation, 
wuch  oorreapond  apparcMitly  to  Dr.  Bell's  Michipicoten  sbhista  and  He^en  iron  forniation  re- 
OMIiv^.  The  Upper  Huronian  or  Dor4  formation  probably  corretponda  to  the  Committee's 
Lswer  Huronian.  Dr.  Bell  dops  no*^  use  the  terra  "Laurentian"  which  the  International  Ooni- 
■iilse  retain  at  the  base  of  Chsir  seale  In  ervptlTe  eontaet  with  the  Eeewatin.  but  appjarently 
the  Post>Haronlan  aeld  emptiyes  of  Dr.  Bell'i  paper  may,  at  least  in  part,  be  included  in 
the  Laurentian  as  defined  by  the  Committee.    T.   W.  G. 
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Qeologic  History 

nian  times  were  depusited  gieat  thickiiessi's  of  igneous  rocks.  These 
are  at  times  true  lava  flows,  again  Lntrusiie  sheets,  and  at  other  times  tufaceom 
beds  or  lolcanic  (.■lastics.  Associated  with  these  are  true  waterlnid  stdiments.  By 
the  close  of  Lower  Hiironian  times  folding  of  the  strata  had  already  commenced  aad 
shallow  synclines  were  formed,  in  which  were  deposited  the  coarse  conglomerates  of 
the  Doie  formalion;  the  larger  pebbles  and  the  finer  material  resulting  from  the 
erosion  of  the  high  land  formed  by  the  arching  of  the  strata  betivcen  the  Ryncliua; 
Diiriiig  this  time  volcanic  activity  continued,  allowing  the  deposition  of  further  aiJi- 
like  matorial  within  the  Dore  formation.  Subsequent  to  Upper  Hnronian  times  wm 
(.treat  intrusions  of  both  acidic  and  basic  rocks,  the  former  taking  place  when  the 
intense  folding  of  this  strata  was  well  advanced,  and  the  latter  occurring  when  th>^ 
folding  had  almost  or  entirely  ceased. 

The  plication  of  the  strata  has  been  most  complex,  resulting  often  i.i  closely 
L-ompr';!rsed  longitudinal  troughs  and  archee,  with  more  open  transverse  folds.  Tlii) 
fornier  are  parellel  to  the  trend  of  the  iron  ranges,  the  latter  at  right  angles  to  it. 
The  tran.sverse  folding  has  given  to  the  longitudinal  folds  a  more  or  less  sharp  pitcb 
nliirh,  with,  the  numeroue  secondary  structures  developed— cleavage,  jointing  anil 
Rchistosity,  produce  a  geologic  condition  most  difficult  to  study.  In  a  general  >(*>' 
the  northern  Michipicoten  Huronian  area  may  be  described  as  a  synclinorium  wi'.h 
a  ^I'ueral  eastward  pitch  and  bounded  on  the  south  and  north  by  resistant  grattit.i: 
rocks  The  western  Michipicoten  Huronian  area  is  iu  part  much  less  closely  corru- 
Kati'd  than  the  northern  area,  and  its  structure,  which  will  bo  discussed  later  i:r 
coniiiLtion  with   the  special   areas,    is   somewhat  different. 

As  may  be  well  imagined  in  a  region  of  such  complex  structure,  erosion  ha.i  pro- 
duced great  irregularity  in  the  distribution  of  the  various  formations,  sometimes 
patches  of  one  kind  of  rock  being  separated  for  miles  from  rocks  of  similar  lithol»^ic<l 
characteristics. 


THE  MICHIPICOTEN    SCHISTS 

-.  Coleman  and  Professor  Willmott  have  divided  the  Lower  Huronian  of  Ksst- 
iiliipicoten  into  four  formations,  named  in  ascending  order  as  follows.;  Gro< 
i.n-ttne.  Wawa  tuffs,  Helen  iron  formation,  and  Eleanor  slates.  These 
.  iihical  eubdivsions  are  not  cjuitc  suitable  for  the  northern  and  western  Hurou- 
,1.',  and  some  difficulty  has  been  experienced  in  separating  the  membars  of  the 
ihl  in  assigning  absolute  positions  to  the  divisions  made.  The  decided  band 
ij'.iiTious  sediments  which  make  up  the  Helen  formation  may  be  considered  *s 
iiiL;  B  definite  horizon.     In  the  northern  Michipicoten  area  this  formation  gener- 

.    close   below  the  Dar6   formation,   but  in   some    parts   of   the   belt   masses  of 

intervene  between  the  Helen  formation  and  the  Dore  formation.  In  the 
II  Huronian  area  no  such  close  relation  between  the  iron  formation  and  tbe 
iicrate  is  observable.  This  varying  position  of  the  Helen  formation  with 
ir'  to  the  Upper  Huronian  indicates  either  an  unequal  denudation  of  the  Lower 
inn  previous  to  tho  deposition  of  the  cim glomerate,  or  otherwise  un  unequnl 
ion  of  volcanic  material  after  the  Helen  iron-bearing  rocks  had  been  laid  donn. 

tremendous  fclding  and  faulting,  followed  by  an  '?normous  and,  in  different 
:>f  the  area,  very  unequal  removel  of  material,  have  doubtless  seemed  to  alt*r 
ninal  relations  existing   between  the  Upper  Huronian   and   the  Helen  formation 

rise  to  frequent  misinterpretations  of  the  true  condition.  In  some  place* 
,lly  in  the  northern  belt,  the  width  of  tbe   Helen   formation  appears  to  diminish 

the  same  time  there  is  a  relative  increase  in  the  amount  of  schist  overlying  it, 
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irhich.  seems  to  suggest  that  in  these  parts  of  the  area  towards  the  close  of  Lower 
ffurcnian  times  chemical  sedimentation  was  relatively  overpowered  by  volcanic  depos- 
ition, whereas  elsewhere  the  former  still  continued. 

The  lithological  equivalents  of  the  Eleanor  slates  are  comparatively  rare  in  the 
northern  and  western  parts  of  Michipicoten.  and  referred  to  the  Helen  formation 
they  occupy  no  definite  position,  being  either  below  the  iron-bearing  rocks,  above  them, 
or  even  intercalated  with  them.  In  general,  however,  (though  sometimes  in  no  close 
lelation  whatever  with  the  iron  formation),  they  are  intimately  connected  with  the 
Helen  formation,  and  are  merely  an  argiliaceou.s  phase  of  it.  Still  further,  the 
flchistose  greenstones,  common  in  northern,  though  rare  in  western  Michipicoten, 
vhich  may  be  considered  as  analogous  to  the  Gros  Cap  greenstone,  no  not  always 
occupy  the  lowest  part  cf  the  series  and  are  frequently  interstratified  with  the  various 
igneous  schists,   which   in   southern   Michipicoten  make   up  the  Wawa  tuff   formation. 

Owing  to  this  uncertain  relative  position  of  the  different  members  of  the  series, 
ft  has  been  considered  best  for  the  present  report  to  neglect  the  previous  terminology 
ftnd  to  make  only  two  divisions  in  the  Lower  Huronian — a  definite  division,  the  Helen 
fonnation,  to  embrace  all  iron-bearing  cherts  or  their  metamorphic  equivalents, 
together  with  any  other  sedimentary  rocks,  either  chemically  or  water  deposited, 
which  may  be  intimately  associated  with  them — and  a  somewhat  undefined  division, 
the  Michipicoten  schists,  to  include  all  igneous  rocks  whether  extrusive  or  intrusive, 
together  with  any  sedimentary  rocks,  however  formed,  not  immediately  associated 
with  the  iron-bearing  recks  of  the  Helen  formation.  These  sedimentary  rocks  not 
associated  with  the  Helen  formation  would  naturally  be  connected  into  a  separate 
formation,  were  it  not  that  the  outcrops  of  the  elastics  are  very  few  and  bear  n> 
relation  whatever  either  structurally  or  chemically  to  each  other.  The  new  classi'i- 
cation  is  to  some  extent  independent  of  any  age  considerations,  though  the  schiste 
are  generally  older  than  the  rocks  of  the  Helen  formation,  and  compose  by  far  the 
largest  part  of  the  L<Swer  Huronian. 

The  Michipicoten  schists  consist  of  a  great  complex,  comprised  in  the  main  of 
definitely  igneous  rocks  varying  in  chemical  composition  from  decided  basicity  on  the 
one  hand  to  pronounced  acidity  on  the  other,  with  which  are  associated  rocks  of 
4oabtful  igneous  origin  and  a  very  few  rocks  of  sedimentary  origin.  All  of  these 
rocks,  whether  sedimentary  or  igneous,  are  more  or  less  schistose  and  often  receive 
the  name  of  **green  schists**  from  their  very  general  green  color.  The  definitely  igneous 
•chists  comprise  the  following  varieties :  schistose  greenstone,  chloritic  and  micaceous 
ichists,  schistose  quart z-porphry,  quartz  porphyry  schists,  felsite  schists,  schistose 
porphyries,  carbonate,  schists,  and  finally  amphibolites.  The  questionable  schists  are 
either  carbonate  schists,  chloritic  schists,  or  amphibolites.  The  distinctly  sedimentary 
schists  are  either  schistose  arkoses  or  phyllites. 

The  Schistose  Greenstone 

The  schistose  greenstone  is  a  predominat>ely  massive  rock,  strikingly  simulating 
in  the  field  an  altered  diorite  or  gabbro.  Its  origin  is  prabably  chiefly  from  th»a'3 
plotonic  rocks,  though  it  is  possibly  derived  in  a  very  small  part  from  true  lava  flows, 
especially  when  it  exhibits  the  ellipsoidly-parfed  structure  analogous  to  that  described 
hy  Clements  as  occurring  in  the  Ely  greenstone  of  the  Vermilion  district.  In  northern 
Michipicoten  this  last  texture  is  very  rare,  and  as  a  rule  the  greenstone  is  a  soft  rock 
of  medium  to  coarse  grain,  generally  with  a  more  or  less  imperfect  schistose  structure. 
Ir  texture  it  is  frequently  poikilitic  but  rarely  porphyritic. 

The  principal  alteration  of  the  rock  has  been  metasomatic,  comprising  chiefly  tha 
phenomena  of  sericitation,  chloritization,  and  carbonatization.  Two  or  all  of  these 
processee  acting  together  often  give  the  rock  a  mottled  green  appearance.  In  weather- 
ing the  rock  freqently  become  covered  with  a  pinkish  or  grayish  white  crust,   which 
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very  often  gives  it  the  appearance  from  a  distance  of  a  granite  or  felsite.  Ofte.i 
associated  with  the  schistose  greenstone  and  occasionally  grading  imperceptibly  into 
it,  is  a  fine-grained,  soft,  chloritic,  highly  schistose  rock,  which  is  apparently  some* 
times  intruded  by  the  schistose  greenstone,  but  much  more  often  intercalated  with 
it.  These  much  sheared  rocks  have  been  tentatively  regarded  as  tufaceous  deposits. 
Their  history  will  be  enlarged  upon  further  on. 

Petrography  of  the  Schistose  Greenstone 

Little  can  be  gained  by  the  microscopic  study  of  the  schistose  greenfitone.  The 
original  minerals  still  remaining  are  plagioclase,  hornblende,  augite,  magnetite, 
ilmenite  and  apatite.  Both  the  hornblende  and  plagioclase  are  greatly  altered ;  the 
plagioclase  so  much  so  that  no  more  definite  miner alogical  composition  can  be  assigne.I 
to  it.  With  these  primary  minerals  are  associated  the  following  secondary  constituenns 
— chlorite,  quartz,  chalcedony,  pyrite,  zoisite,  sericite,  epidote,  titauite  (leucoxenp) 
and  carbonate.  Chlorite  in  large  irregular  areas  eating  into  both  the  feldspars  and 
hornblende,  is  the  predominating  mineral,  though,  epidote  in  large  radiating  sheaves, 

and  zeiFite  in  tabular  aKSregates  have  frequently  replaced  the  hornblende  and  invaded 
the  plagioclase  areas  as  well.  Sericite  and  a  carbonate  which  is  sometimes  ferruginous, 
ae>  judged  from  its  frequent  alteration  to  limonite,  often  replaces  plagioclase,  an'l 
quartz,  as  observed  in  one  instance  at  least,  forms  an  exact  pseudomorph  after  that 
mineral.  Quartz  and  carbonate  often  fill  secondary  cracks,  and  these  infiltrations 
are  not  infrequently  rusty  from  the  alteration  of  the  carbonate. 


Distribution  of  the  Greenstone 

The  distribution  of  the  greenstone  is  extensive  throughout  the  northern  Michi- 
picoten  area.  The  shores  of  Sigami  lake,  north  of  Iron  lake,  are  entirely  composed 
of  this  rock,  and  it  forms  the  prominent  part  of  the  low  hills  stretching  westward 
from  that  body  of  water  beyond  Nichols  lake  and  eastward  to  the  north  of  Pitch  Piiie 
lake,  to  the  Dog  river.  Again  it  appears  prominently  south  of  the  Frances  mino 
towards  Lac  a  la  Plor^ige,  outcrops  at  frequent  intervals  along  the  southern  part  ot 
Paint  lake  and  of  Rage  lake,  and  southward  from  Kabenung  lake,  towards  the  con- 
tact with  the  Post-Hurcnian  acid  eruptives. 

By  intense  dynamic  strain  the  schistose  greenstones  are  sometimes  metamorphosed 
to  talcose  and  chloritic  schists^  though  these  rocks  are  formed  more  frequently  from 
the  finer-grained  schists  associated  with  the  greenstone,  which  were  probably  origin- 
ally tuflFs  or  lava  flows,  or  may  even  have  been  water-formed  argillites.  Definite 
proof  of  the  extrusive  igneous  origin  of  some  of  these  rocks  is  found  in  the  frequent 
cccurrence  of  amygdaloids.  With  these  amygdaloids  are  sometimes  associated  rocks 
which  contain  no  amygdules,  but  resemble  closely  the  groundmass  of  the  true  amyg- 
daloid or  are  even  more  highly  sheared.  These  very  schistose  rocks  sometimes  occur 
quite  independent  of,  and  at  long  distances  from  the  nearest  amygdaloid,  but  from 
their  lithological  resemblance  to  the  latter,  and  because  of  the  occasional  presencv? 
\iithin  them  of  small  rounded  fragments  which  resemble  lapilli,  they  have  generally 
been  regarded  as  altered  tuflFs,  though  they  may  in  part  be  very  riuch  altered  phyllites. 
The  amygdaloidal  structure  is  remarkably  well  shown  i>n  the  ^feathered  surface  ot 
the  true  amygdaloid,  and  the  frequent  occurrence  of  amygdules  in  a  soft  groundmass 
so  strikino^ly  simulates  the  macroscopical  appearance  of  tho  Dore  conglomerate  that 
in  several  instances  in  the  field  the  lava  was  with  difficulty  distinguished  from  the 
conglomerate. 

Originally  the  groundmass  of  the  amygdaloids  was  probably  a  basic  glass  or  a  fine- 
grained mass  consisting  chiefly  of  plagioclase  and  seme  ferromagnesian  minerr\l.  The 
latter  has  now  entirely  disappeared,  but  under  the  microscope  the  former,  is  frequently 
recognizable  and  is  seen  to  interlock  in  ophitic  structure  with  the  plates  of  chlorite 
developed  from  the  antecedent  ferromagnesian  mineral  which  was  very  probably  angite. 
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The  laths  of  altered  plagioclase  are  often  entirely  replaced  by  secondary  chlorite, 
(halcedony  and  carbonate,  the  latter  more  or  less  decompoed  with  the  formation  of 
hydrous  iron  oxide. 

The  amygdulea  contain  chlorite^  carbonate  and  quartz^  sometimes  consisting  of 
one  of  these  minerals,  sometimes  of  two,  and  often  of  all  three— thus  exhibiting  amyg- 
dules  of  different  colors,  although  predominately  whitish  or  yellowish  or  reddish  due 
to  the  oxidation  of  the  carbonate.  When  the  three  minerals  are  present,  ordinarily 
the  outer  rim,  along  the  edge  of  the  amygdule,  consists  chiefly  of  chlorite  with  a  little 
carbonate,  then  one  of  quartz,  at  first  coarse-grained  but  becoming  saccharoidal  to- 
wards the  centre,  and  finally  often  a  central  core  of  carbonate.  At  other  times 
apparently  the  paragenesis  is  reversed,  and  all  the  carbonate  forms  subsequent  to  the 
quartz. 

The  amygdaloidal  chloritic  schists  outcrop  immediately  north  of  the  range  at 
Iron  lake,  and  in  some  places  south  of  it  towards  Windigo  mountain,  again  north 
:il  Sigami  lake  and  near  the  shore  of  the  marsh  on  the  portage  between  the  Frances 
mine  and  the  Dog  river.  The  lateral  extent  of  the  true  amygdaloids  is  small,  and  the 
reck  often  grades  imperceptibly  into  schists  which  show  no  amygdaloidal  structur3. 
The  latter — the  common  chlorite  schists — have  a  widespread  distribution  intercalated 
aith  the  various  other  schists  throughout  the  region. 

The  schistose  quartz  porphyry  and  the  quartz  porphyry  schist  are  chemically  of 
practically  the  same  composition,  but  they  are  apparently  of  slightly  different  modd 
o:  crigin,  the  latter  being  effusive  and  the  foriiior  intrusive,  though  probably  at  nc 
great  distance  beneath  the  surface  existing  at  the  time  of  intrusion.  This  relation 
between  the  two  rocks  is  judged  from  the  small  embayments  of  schistose  quartz  por 
phjTv  extending  into  tho  quartz  porphyry  schists.  It  is  possible,  however,  that  the 
schistose  quartz  porphyry  may  be  merely  a  less  mashed  phase  of  the  quartz  porphyry 
f<^hi-ts,  though  the  great  lirear  extent  of  these  rocks  seems  to  preclude  this  hypotheses. 

The  quartz  porphyry  schist  is  often  intensely  sheared,  splitting  into  thin  banJs 
a  fraction  of  an  inch  in  thickness.  The  schistose  quartz  porphyry  on  the  other  hand 
is  remarkably  massive,  and  is  frequently  shown  topographically  as  the  summit  of  a 
lew  ridge  standing  above  the  more  friable  quartz  pophyry  schists,  with  which  it  i)? 
apparently  always  connected.  As  it  is  occasionally  granitoid  in  texture,  it  is  some- 
times with  difficulty  distinguished  from  the  fine-grained  porphyritic  granites  of  th-i 
>»me  age  as  the  immense  granite  intrusions  which  succeeded  the  deposition  of  tb«^ 
I'pper  Huronian  rocks. 

Microscopically  the  quartz  porphyry  schist  is  a  nearly  gray  greenish  or  pinkhh 
rock  containing  numerous  blebs  of  clear  glassy  quartz.  The  schist  sometimes  show.-, 
slight  variations  in  color  and  texture,  indicating  successive  flows  resembling  beddiag 
planes.  These  planes  are  usually  in  accordance  with  its  highly  developed  schistosity 
Beneath  the  microscope  its  decomposed  groundmass  is  seen  to  bo  composed  chiefly 
of  the  following  minerals:  orthoclase,  plagioclase,  sericite,  quartz  and  chlorite.  In 
the  more  altered  varieties  the  orthoclase  and  plagioclase  are  entirely  changed  to 
sericite,  but  in  others  the  alteration  has  not  proceeded  so  far.  The  plagioclase  ie  a 
somewhat  acid  oligoclase,  but  occasionally  it  is  basic  as  andesine.  In  the  metasomattu' 
replacement  of  the  feldspars,  chalcedony  and  carbonate  have  always  developed  in 
connection  with,  sericite.  Where  not  decomposed,  the  groundmass  shows  a  distinct 
felsitic  texture.  There  is  a  marked  tendency  for  the  alteration  products  to  arrange 
them^lves  in  parallel  lines  along  the  planes  of  foliation.  The  phenocrysts  are  of  three 
Vmds:  quartz,  plagioclase  and  orthoclase.  Rocks  in  which  quartz  is  the  chief  phetiD- 
cyst  are  the  most  common.  The  phenocrysts  are  for  the  most  part  relatively  large, 
fnd  those  which  are  of  feldspar  have  not  undergone  as  great  alteration  as  the  ground - 
mass.  The  quartz  is  usually  rcunded,  but  sometimes  shows  the  faint  outline  of  the 
double  pyramid.  Orthoclase  appears  in  large  Carlsbad  twins,  and  plagioclase,  which 
ranges  in  acidity  from  acid  oligoclase  to  andesine,  shows  twinning  both  after  tiie 
filbite  and  pericline  laws.    Both  quartzes  and  feldspars  have  been  granulated,  and  the 
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Utter  are  often  surrounded  liy  a  halo  of  secondary  minerals — quartz,  sericit«,  carbonate 
and  hydrous  iron  oxide.  Occasional  large  plates  of  chlorite  may  represent  origiail 
phenocrysts  of  biotite  bkiaclied  of  thoir  iron  conatituent. 

The  s<.'hi£tose  felsites  and  the  felsitic  schists  are  the  less  Bilicioua  equiraleuta  if 
the  -'schistose  quartz  porphyries  and  the  quartz  porphyry  schists,  into  which  the  furmer 
imperceptibly  grade  by  the  addition  of  more  quartz  in  the  groundmass  and  the  devebp- 
oient  of  phenocrysts  of  the  same  mineral.  Oiring  to  the  exteneive  aericitation  which 
l-oth  the  quartz  porphyry  schists  ami  the  felsite  schists  have  undergone,  they  might 
be  more  correctly  cla.iscd  together  an  scricite  schists.  Chemical  changes  have  consid- 
erably altered  the  quartz-porphyry  and  felsite  schists,  resulting  at  many  points  ii. 
their  being  greatly  ^ilicified.  Af^ain,  secondary  carbonates  have  been  extensively 
fcrroed.  From  the  oxidation  of  these  rocks  result  the  rusty  silicifled  schists  common 
in  many  parts  of  the  district.  It  is  possible  that  mtich  of  this  carbonate  and  silica 
(va^  original  and  was  deposited  between  flows  as  small  lenses  of  chemical  sediment  ia- 
tt-rstratified  with  the  more  estensive  igneous  material.  The  sericite  schist  of  both 
the  quartz- porphyry  and  the  felsite  facies  are  among  the  commonest  rocks  of  tb^^ 
Lower  Huronian  in  northern  Michipicoten,  and  are  frequently  found  immediatelr 
und'Tlyinii  the  Helen  formation  and  occasionally  overlying  it.  They  are  not  5o 
cummonly  distributed  in  western  Michipicoten,  but  occur  prominently  just  west  -.i 
Fall  creek  and  elsewhere,  ^^%en  they  have  undergone  ailicification  and  carbonatiz^- 
tion.  they  are  sometimes  almost  indistinguishahle  from  some  of  the  cherty  carbonates 
of  the  Helen  formation. 

Other  Types  of  Schist 

Closely  resembling  from  a  toxtural  standpoint  the  quartz-porphyry  echists  »ai 
felaite  schists,  are  the  various  porphyritic  schists,  which  represent  the  efiuslve 
equivalents  of  plutonic  rocks  varying  in  acidity  from  badic  syenites  or  acid  diorit'-J 
r.'  gabbros.  A  syenite  porphyrite  schist  is  quite  commonly  connected  with  rocks  of  ttf 
Helen  formation  in  western  Michipicoten,  especially  north  of  Brown  lake.  The  hand 
fpecimen  shows  a  highly  schistose  dark  gray  rock,  resembling  a  chlorite  schist  lul 
^t'fcked  with  imall  pinkish  blebs  of  feldspar.  Beneath  the  microscope  the  large  pheno- 
ciysts  stand  in  marked  ccntrast  to  the  linH-grained  groundmass.  The  phenocrysts  consist 
chiefly  of  orthoclase  and  of  plaRioclase,  which  does  not  exceed  the  basicity  of  andesin' 
Both  orthiK'lase  and  plagioclase  are  decomposed,  much  strained,  and  sometimes  cracked 
and  faulted.  The  groundmass,  which  i^  entirely  altered,  consists  of  a  mass  of  chlorite, 
sericite,  quartz,  calcite,  epidote,  ziosite.   and  hydrous  iron   oxide. 

The  diorite-porphyrite  schist  which  also  occurs  in  the  western  Michlpicotea 
Huronian,  commonly  contains  phenocryF^ts  of  hornblende,  of  plag'oclase,  and  a  vert| 
few  of  biotite,  the  groundmass  consisting  of  altered  feldspars,  quartz,   chlorite. 

The  various  carbonate  schists,  calcareous,  dolcMnitic,  or  sideritic,  represent  1 
extreme  phase  of  the  carbonization  of  the  other  green  schists,  more  particularly  tb 
lese  massive  phase  of  the  schistose  greenstone,  which  they  closely  resemhle  in  phys 
appearance,  and  from  which  they  differ  chemically  in  the  increasa  in  the  quantitr 
of  carbonate  and,  to  a  less  extent,  of   silica. 

The  rock  in  the  field  Is  often  hardly  distinguishable  from  a  much  altered  diori'i 
or  gabbro.  but  the  more  completely  metamorphosed  specimens  are  really  impure  limi 
•tones,  dolomiten,  and  sideritee.  For  instance,  at  the  extreme  eastern  end  of  Kabenun 
lake  there  is  a  rock  of  undoubted  igneous  origin,  now  almost  completely  composed  < 
calfium  carbonate,  with  small  amounts  of  muscovite,  zoisite,  cKaTceJon;  and  a  very  (« 
mui'h  altered  ptagioclascs.  showing  twinned  atriation.  Again  part  of  the  co« 
grained  schist  on  the  Angel's  Night  Cup  at  Iron  lake  is  composed  principally  of  i 
hcnate  with  light  green  chlorite,  quartz,  and  BOmo  altered  plagioclase.  The  qus 
often   forms  exact   pseudomorphs   after   plagioclase,    while  the   carbonate  replaces   bot 
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p]agioclaae  and  the  original  ferromagnesian  mineral,  of  which  chlorite  is  the  bleachei 
fuccessor.  Carbonate  is  also  independently  deposited  in  cracks.  Chlorite  is  sometimes 
apparently  a  metasomatic  product  of  plagioclase. 

A  sideritic  schist  ocurfi  on  the  portage  from  Pyrrhotite  lake  to  Godon  lake,  wW^h 
contains  so  much  iron  carbonate  that  by  its  oxidation  it  has  given  rise  to  small  pockets 
of  impure  iron  ore,  of  no  economic  importance.  These  deposits  of  siderite  in  many 
ciiseA  doubtless  have  resulted  from  the  infiltration  of  material  leached  froip  overlying 
or  adjoining  rocks  and  deposited  in  the  interstices  of  the  schistose  greenstones  or  other 
schists,  but  it  is  also  due  in  part  to  the  direct  alteration  of  some  of  the  original 
minerals,  probably  chiefly  the  ferromagnesian  minerals — hornblende  or  augite. 

The  phenomena  of  chloritization,  silicification,  carbonatization  and  kaolinization, 
of  hornblende  or  augite,  may  be  theoretically  expressed  as  follows: 

5  -(  (Oa,  Mg,  Fe)  0+(Al,  Fe)a  0,-4SiO,  y  12  H20-{-15  002=5CaC0346FeA4-6  FeCO,+ 
->5MgrO,4-4  H5O,  5  MgO,  AlA.  3Si  02-|-4(2H20,  AlA.  2Si02)-^9Si08. 

or  the  carbonization,  silicification  and  kaolinization  of  plagioclase  (acid  labradorite). 
2  (Ca,  AlaSiA+NaAl  Si.A^-h3 COa-f-6  H20-n2CaCO,-3(2HaO,  Al,  0„  2SiOa)+Na2CO,+ 
Metamorphosed  Schists 

• 

Besides  the  peculiar  forms  already  described,  due  to  regional  metamorphism,  there 
are  a  number  of  other  interesting  rocks  produced  both  by  contact  and  dynamic 
metamorphism,  more  especially  the  former.  Only  a  very  few  of  these  can  be  discusseil 
in  the  limited  compass  of  this  report.  They  are  apparently  of  three  principal  kinds— 
the  epidote  schist  type,  the  hornblende  schist  type,  and  the  biotite  schist  type.  The 
epidote  schist  facies  shows  a  rock  in  which  the  original  mineral  constituents,  basio 
plagiocJase,  and  amphibole  or  pyroxene  have  been  metamorphosed  to  a  mass  of  epidote^ 
zoisite,  quartz,  chalcedony,  chlorite  and  often  magnetite,  but  showing  sometimes  fra;{- 
ments  of  original  feldspars  or  ferromagnesian  minerals.  This  rock  is  especially  common 
Along  the  contact  of  the  schist  with  the  large  masses  of  Post-Huronian  acid  eruptives, 
especially  where  narrow  sheets  of  the  acid  intrusive  are  intercalated  with  thin  beds 
of  schists.  The  phenomenon  was  seen  to  best  advantage  in  the  fire-swept  stretch  of 
ronntry  just  north  of  lake  Charlotte.  The  epidote  schist  type  is  apparently  formed 
horn  the  finer-grained  chloritic  schists. 

Often  appearing  close  to  the  contact  of  the  post-Huronian  eruptives,  and  even 
iiicluded  as  small  areas  within  them  are  rocks  of  the  hornblende  schist  typ^.  They 
were  also  noticed  in  several  places  as  the  product  cf  dynamic  metamorphism,  or  what 
is  apparently   so.     Beneath  the   microscope  the   rock  appears  entirely  re-crystallized, 

and  consists  usually  of  hornblende,  epidote,  magnetite,  quartz,  and  sometimes  plagio- 
clase (labradorite P)  with  calcite,  biotite  and  chlorite.  The  light  and  dark  minerals 
sie  associated  in  more  or  less  parallel  bands.  This  rock  may  be  found  on  the  shoDS 
Li  Brant  lake,  south  of  the  Grand  Portage,  as  narrow  bands  of  included  schists  in 
granites,  etc. ;  west  of  Richardson^s  Harbor  towards  Otter  Head,  in  connecticn  with 
the  magnetite  schists  of  McDougairs  lake;  and  elsewhere.  The  hornblende  schist  type 
represents  apparently  the  extreme  phase  of  metamorphism  of  the  chlorite  schists. 
There  are  phases  which  are  transitional  between  the  chlorite  schists  proper  and  the 
purely  hornblende  schists.  Sometimes  the  percentage  of  magnetite  increases  so  much 
that  they  pass  into  magnetite  schists.  Narrow  lenses  of  a  magnetite  hornblende 
^orite  schist  (very  rich  in  magnetito)  occur  on  the  north  side  of  the  Pucaswa  river 
thoni  two  miles  above  its  mouth,  and  these  probably  represent  enriched  narrow  zones 
formed  by  differentiation  by  compression  of  some  basic  igneous  rock  like  gabbro. 
They  possibly  resemble  on  a  very  small  scale  the  immense  lenses  of  magnetite  in  horn- 
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blende  and  chlorite  schists  at  Sydvaranger  in  Norway,  described  by  G.  Henriksen.'J 
The  biotite  schist  type  is  much  less  common  than  either  of  the  other  two,  bnt  is 
Been  typically  to  form  low  overhanging  cli£Ps,  rising  ten  to  twenty  feet  above  the  waters 
of  lake  Kapimchigama,  in  the  long  northern  bay,  and  I  observed  i^  at  several  other 
points.  Megascopically  in  some  ways  this  rock  resembles  the  carbonate  schists.  It 
usually  consists  mainly  of  biotite,  with  lesser  amounts  of  carbonate  (calcite),  magnetite, 
muscovite,  talc,  chlorite,  residuary  green  hornblende,  and  altered  feldspar.  Origia- 
ally  the  rock  was  probably  a  schistose  greenstone  or  allied  rock,  composed  mainly  of 
amphibole  (very  possibly  a  paramorph  after  pyroxene),  a  little  J.nsic  plagioclase,  and 
more  or  less  magnetite.  However,  the  biotite,  with  intergrowths  of  muscovite,  calcite, 
and  chlorite,  has  almost  entirely  replaced  the  original  material,  though  magnetite! 
occurs  everywhere  quite  unaltered  as  inclusions  in  all  the  secondary  minerals. 

The  highly  banded  gneisses  which  occur  within  the  granites  of  Otter  Head  and 
elsewhere,  often  in  large  areas,  are  supposed  to  represent  extremely  metamorphosed 
quartz-porphyries  or  felsite  schists,  or  their  deep-seated  equivalents.  This  point, 
however,  will  be  discussed  later  in  connection  with  the  post-Huronian  acid  eruptives. 

A  peculiar  black  schist  was  found  on  the  east  branch  of  the  Pucaswa  river  nornh 
of  David's  lakes,  and  on  the  portage  between  Pyrrhotite  lake  and  lake  Marian,  in 
connection  with  the  carbonate  schist  already  mentioned.  The  hand  specimen  shows 
a  heavy  black  schistose  or  even  slaty  rock.  Beneath  the  microscope  the  minerals 
chiefly  showing  are  pyrite,  more  or  less  altered  and  in  great  irregular  clumps,  and 
much  less  quartz  and  chlorite.  Sometimes  the  pyrite  is  in  large  crystalline  areas 
unbroken  by  chlorite  or  quartz,  again  it  is  in  small  specks  more  or  less  segregated 
within  streaks  of  chlorite  and  quartz. 

It  has  been  mentioned  that  silificati  ui  is  a  common  metasomatic  change  in  thy 
alteration  of  the  quartz-porphyry  schists.  It  was  observed  that  this  change  was 
e.specially  common  where  the  rocks  were  in  eruptive  contact  with  large  masses  of  in- 
truded granite,  and  occasionally  difficulty  was  experienced  in  ascertaining  which  w&s 
the  intrusive  and  which  the  intruded. 

The  various  pseudo-conglomerates  which  occur  so  widely  in  northern  Michipicoten 
are  sometimes  almost  indistinguishable  from  a  wat^rlaid  rock.  One  of  these,  th« 
chlorite  amygdaloidal  schists,  has  already  been  described,  but  several  others  may  no 
mentioned.  Near  the  shore  of  Syenite  lake  occurs  an  amphibolite,  an  altered  schistose 
greenstone,  throughout  which  at  one  particular  point  rounded  fragments  very  much 
resembling  pebbles,  are  common.  They  are,  however,  all  exactly  the  same,  consistij^ 
of  a  mass  of  epidote,  zoisite,  chlorite  and  magnetite,  and  probably  represent  the  cor- 
roded remains  of  fragments  of  original  schist,  into  which  the  irruptive  rock  was 
intruded.  Another  example  is  the  autoclastic  rock  seen  west  of  Eccles  lake  (on  the 
cast  side  of  the  Magpie),  and  east  of  Godon  lake.  Here  interbanded,  softer  and  harder 
layers  of  felsite  and  quartz  porphyry  were  first  brecciated  and  then  the  harder 
fragments  rounded  by  shearing. 

Real  Sedimentary  Rocks 

It  has  been  mentioned  that  the  distinctly  sedimentary  rocks  within  the  Michipi- 
coten schists  consist  of  schistose  arkoses  and  of  phyllites.  Schistose  arkose  has  been 
found  to  my  knowledge  in  the  northern  and  western  Michipicoten  areas  at  only  one 
pomt,  on  a  small  island  near  the  eastern  end  •  f  Reed  lake,  as  narrow  bands  in  conne^ 
tion  with  phyllites.  The  arkose  macroscopically  is  a  grayish  schistose  rock,  looking 
not  unlike  an  altered  felsite,  with  which  it  may  probably  be  sometimes  confused  in  the 
teld.  Microscopicallly  it  is  seen  to  consist  of  a  somewhat  fine-grained  matrix  of  small 
lounded  quartzes,  muscovite  and  chlorite  in  small  flakes,  and  crystalline  calcite,  in 
which  are  embedded  the  various  larger  fragments  of  quartz  and  both  orthi>rl\ve  and 
plagioclase  feldspars.  The  feldspars,  which  are  much  altered  to  sericite  and  other 
secondary  products,   are  more  common  than  quartz. 


13  "On   the   Iron    Ore   DepoBlts   of  Sydvaranger,  Finaroaokeo,  NoriR^ay/'  by    O.   Henrikseo- 
20*..  M 
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Highly  schistoee  chlorite  schists,  which  are  definitely  known  to  be  sedimentary 
phjilites  within  the  Michipicoten  schiBts  and  with  no  connection  with  the  Helen 
tormation,  are  very  rare.  The  recks  of  this  type,  however,  which  outcrop  in  Dog 
River  harbor,  are  distinctly  sedimentary  and  have  apparently  no  connection  with  tho 
Helen  formation,  the  nearest  outcrop  of  which  is  two  miles  to  the  west.  Similar 
phyllites  appear  on  the  islands  at  the  east  of  Reed  lake.  These  phyllites  of  Dog  River 
harbor  and  of  Reed  lake  resemble  phyllites  ocourringr  with  the  iron  formation  at  Iron 
lake,  and  even  more  so  those  which  border  the  Dore  conglomerate  on  the  south  side 
on  the  Magpie  river,  south  of  McKinnon's  bridge.  It  is  impossible  from  mere  litho- 
logical  reasons  to  connect  these  phyllites,  without  any  definite  stratigraphical  connec- 
tion, with  either  the  Helen  or  Dore  formations,  and  they  are  merely  considered  with 
tlie  arkose  above  described  as  being  se'liuieniaiy  lenses  within  the  much  more  extensive 
Igneous  material,  though  they  may  more  correctly  be  isolated  outcrops  belonging  with 
^he  argillaceous  rock  of  the  Helen  formation  or  Dor^  formation. 

The  outcrcp  on  Dog  river  is  interesting,  and  I  shall  describe  it  somewhat  in  detail. 
There  are  two  bands  of  phyllite.  The  most  eastern  band  strikes  about  N.  80**  W., 
and  has  a  very  slight  inclination  from  the  vertical.  It  consists  of  black  phyllite  inter- 
Fanded  with  light  grayish  phyllite,  both  more  or  less  rusty,  due  to  the  oxidation  of 
pTrite.  The  outcrop  is  twenty  feet  wide.  A  gravel  beach  borders  the  rock  on  the 
tast  side,  but  at  seventy-five  feet  in  that  direction  an  almost  massive  greenstone 
idust  appears.  On  the  west  side  of  the  phyllite  lie  seventeen  feet  of  light  greenish 
Khistose  agglomerate,  beneath  which  is  a  schistose  greenstone  for  twenty-four  feet,  then 
seven  feet  of  rusty  chloritic  schist  (which  may  be  sedimentary),  and  then  the  second 
band  of  phyllite  five  feet  wide  and  closely  resembling  the  first  band  in  general  appear- 
ance, but  which  strikes  N.  4(F  W.  and  dips  northeastward  at  52^.  Beneath  the  second 
phyllite  band  lie  chloritic  schists,  which  appear  as  if  of  igneous  origin. 

In  the  microscopic  cross-section  the  sedimentary  origin  of  the  phyllite  is  ascer- 
tained by  the  presence  of  rounded  quartzes  and  of  frayed  fragmental  chlorites  or 
nicas.  The  light  gray  phyllites  seem  to  owe  their  color  to  the  presence  of  considerable 
«ericite,  whereas  the  dark  coloring  of  the  blackish  phyllites  is  due  to  the  presence  of 
carbonaceous  matter. 

The  band  of  phyllites  which  appears  on  Dog  River  harbor  outcrops  at  several 
points  along  the  portage  trail  from  the  harbor  to  the  first  lake  on  the  route  to  lake 
Michi-Biju. 


THE  HELEN   FORMATION 

As  already  mentioned,  the  Helen  iron  formation  (in  northern  Michipicoten  at 
least)  occupies  a  position  generally  close  to  the  overlying  Dor^  conglomerate,  but 
%m(*times  great  masses  of  green  schist  intervene  between  it  and  the  Dor^  formation. 
The  relations  existing  between  these  overlyinec  green  schists  and  the  Helen  formation 
will  be  seen  when  the  special  districts  of  Morse  mountain  and  the  Katossin  claim  are 
d^^scribed  later. 

The  Helen  formation  consi-sts  of  a  scries  of  allied  and  related  rocks  named  in 
'^rder  of  their  importance  in  the  region  as  follows:  banded  chert,  massive  granular 
chert,  sideritic  chert,  pyritous  chert,  banded  jasper,  rusty  quartzite,  griineritic  and 
c*her  amphibolitic  schists,  cherty  siderite,  and  iron  ores — hematite,  magnetite,  pyrites 
tnd  even  pyrrohotite.  Between  these  rocks  there  is  every  phase  of  gradation.  Besides 
the>i'  ferruginous  rr.cks  the  formation  includes  a  number  of  argillaceous  riicks, 
phyllites,  and  biotitic  and  epidotic  schists — all  undoubtedly  sedimentary  which  ar.? 
fotmd  not  only  int^rst ratified  with  th<»  ferruginous  rocks  but  also  both  above  and 
U\cm  them,  although  always  in  intimate  connection  with  them.  These  argillaceous 
rocks,  as  already  mentioned,  cannot  be  connected  with  the  phj^llites  at  Dog  River 
harbor  and  at  Reed  lake,  because  there  is  apparently  no  stratigraphical  connecti'>u 
^ween  the  phyllites  of  the  Helen  formation  and  the  others. 
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Intercalated  with  the  Iron  formation  at  Iron  lake  are  carbonate  schists  which 
were  at  first  supposed  to  be  contemporaneous  with  the  iron  formation,  but  which  are 
in  reality  sheets  of  basic  igneous  rocks,  injected  parallel  to  the  bedding  of  the  sedi- 
ments, and  apophyses  from  the  wide  dikes  of  post-Huronian  basic  eruptives  which 
cut  the  formation,  and  since  their  injection  much  altered  by  metasomatic  changes 
They  will  be  discussed  in  connection  with  the  rocks  of  which  they  are  a  part — ^the 
post-Huronian  basic  eruptives,  and  are  mentioned  here,  merely  because  of  the  deter- 
iorating influence  which  they  exercise  on  the  economic  value  of  the  iron  formation 
at  certain  points. 

The  Iron-bearinn^  Cherts 

The  banded  chert  is  composed  in  its  typical  form  of  alternating  narrow  layers 
of  whitish  opalescent  chert  and  silicious  hematite  or  magnetite.  In  the  norther:i 
Michipicoten  iron  range  this  form  is  rarely  seen,  though  very  common  in  western 
Michipicoten.  The  opalescent  chert  is  usually  quartzitic  or  granulated,  and  the 
silicious  hematites  are  impoverished  purplish  jaspers,  with  which  there  is  always 
associated  some  pyrite,  though  most  of  it  may  replaced  by  pseudomorphs  of  limonits. 
Beneath  the  microscope  the  whitish  chert  bands  appear  as  a  homogenous,  interlocking, 
finegrained  mosaic  of  quartz,  while  the  purplish  layers  consist  of  much  stained 
quartzes  thickly  mixed  with  specks  and  small  areas  of  hematite,  hydrous  iron  oxide 
and  more  or  less  oxidized  carbonate  or  pyrites. 

The  banded  cherts  are  often  brecciated,  and  the  fragments  re-cemented  by  secondary 
quartz.  In  this  autoclastic  rock  the  original  ferruginous  bands  appear  as  angular 
reddish  areas  in  a  matrix  of  whitish,  quartz. 

The  sideritic  chert  consists  essentially  of  two  minerals — quartz  and  siderit«,  with 
which  are  almost  always  associated  chlorite,  sericite,  pyrite,  oxidation  products  of 
pyrite  and  carbonate,  and  sometimes  microcline  and  other  feldspars.  Examined  mic- 
roscopically, some  of  the  quartz  is  seen  to  be  clastic,  but  most  of  it  is  chemically 
precipitated,  often  in  the  form  of  chalcedony.  Both  microcline  and  chlorite,  th? 
former  in  rounded  grains  and  the  latter  in  plates  with  frayed  edges,  are  fragments], 
and  their  areas  have  been  greatly  reduced  by  the  invading  carbonate.  Pyrite  i^ 
frequently  an  inclusion  in  both  the  chlorite  and  carbonate,  and  it  occasionally  develops 
ill  secondary  veinlets  in  association  with  chlorite,  carbonate  and  quartz.  Some  of  the 
sideritic  cherts  contain  so  much  chlorite  that  they  pass  into  cherty  sideritic  phyllites, 
of  so  much  microcline  that  they  become  sideritic  arkoses. 

The  massive  grayish,  pinkish  or  whitish  chert,  when  quite  pure  and  undecomposed . 
is  holocrystalline  and  beneath  the  microscope  is  seen  to  consist  of  an  interlocking 
mosaic  cf  quartz.  This  is  the  "sandstone  chert"  of  the  Michipicoten  prospector.  It 
is  often  markedly  rusty,  due  to  the  oxidation  of  iron  carbonate,  and  less  frequently 
I'on  pyrites,  both  of  which  are  nearly  always  present.  With  an  increase  of  one  or 
ether  of  these  minerals,  the  rock  passes  into  a  sideritic  chert  or  pyritous  chert. 

Occasionally  the  chert  is  almost  black  in  color,  amorphous,  and  with  its  constituent 
minerals  entirely  unseparated  into  bands.  This  phase,  when  viewed  microscopically, 
is  seen  to  be  composed  of  a  fine  mosaic  of  quartz,  often  chalcedonic,  with  a  great  deal 
of  chlorite  in  small  flakes,  and  with  considerable  magnetite  or  pyrite,  or  both,  as  tioy 
inclusions  in  the  chert  or  as  automorphic  grains  or  aggregates.  By  arrangement  in 
bands  and  decrease  in  the  quantity  of  pyrite  this  grades  into  the  normal  banded  chert 

Allied  to  the  granular  chert  and  often  almost  indistinguishable  from  it  in  the  field, 
i^  a  coarse-grained  rusty  quartzite.  This  rock  beneath  the  microscope  shows  tremei- 
dous  shearing  The  quartz  individuals  are  drawn  out  in  long  ribbons,  with  a  general 
parallel  alignment  of  the  main  axes  of  the  grains,  but  with  sweeping  curved  boun- 
daries. The  ''ribbons**  are  surrounded  by  a  mosaic  of  granulated  quartz  and  are 
crossed  by  tiny  sutures  filled  with  similar  m.aterial.  The  whole  has  been  re-cemented 
by  secondary  quartz. 
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True  banded  jasper  or  ''jaspylyte,"  is  comparatively  rare  in  the  Michipicoten 
district.  It  occurs  north  of  Iron  lake,  on  the  Katossin  claim,  on  the  shore  of  lake 
Superior  three  and  a  half  miles  west  of  the  mouth  of  the  Pucaswa,  and  east  of  the 
Magpie,  and  is  hence  worthy  of  mention.  It  consists  of  interbanded  layers  of  crimson 
]asper  with  either  bluish  specular  hematite  or  magnetite,  or  both  mixed. 

Metamorphosed  Ferruginous  Cherts 

Sometimes  the  ferruginous  cherts  are  so  intensely  altered  by  either  contact  or 
dynamic  metamorphism  that  various  amphibolitic  schists  result.  These  are  of  three 
bnds — ^the  griinerite  facies,  the  actinolite  facies,  and  the  hornblende  facies,  depending 
on  the  character  of  the  original  rock  from  which  the  metamorphic  rock  was  derived. 
Every  phase  of  alteration  can  be  traced  from  a  cherty  rock  in  which  the  small  and 
tew  blades  of  grtinerite,  actinolite,  or  hornblende  are  only  distinguishable  under  the 
microscope,  to  those  which  resemble  an  amphibole  schist  formed  by  the  alteration  of 
a&  igneous  rock.     The  alterations   are  due  almost   always  to   contact  metamorphism, 

aUhoagh  instances  resulting  from  what   is  apparently  dynamic  metamorphism  are  not 
unknown. 

The  griinerite  type  shows  remarkably  even  separation  into  bands,  light  grayish 
screen  and  black  in  color.  The  light  colored  bands  are  composed  of  a  radiating  inter- 
Kcking  belt  of  long  lath-shaped  griinerite  crystals,  containing  a  very  little  magnetite 
tnd  a  few  residuary  quartzes — the  remnants  left  by  the  invasion  of  the  grains  of 
^nerite.  The  dark  bands  consist  chiefly  of  magnetite,  with  lesser  amounts  of 
griinerite  and  quartz.     The  magnetite  is  gaining  at  the  expense  of  quartz. 

The  actinolite  schist  type  exhibits  macroscopically  a  light  grayish-green  rock,  often 
stained  with  iron  rust,  generally  Very  highly  foliated,  and  sometimes  soft  and  friablo. 
The  thin  section  shows  a  mat  eft  fine  actinolite  needles,  almost  entirely  replacing  u 
qaartz  mosaic,  which  is  but  faintty  visible,  and  holding  in  their  interstices,  and  some- 
times as  inclusions,  automorphic  grains  and  small  aggregates  of  magnetite.  Griinerite 
st  times  probably  replaces  actin<Mfe  and  the  rock  then  grades  into  a  grunerite  schist. 

The  hornblende  schist  derived  from  the  metamorphism  of  a  ferrui^inous  sediment 
resembles  remarkably  that  derived  from  the  metamorphism  of  a  schistose  greenstone 
or  chloritic  schist,  though  as  a  rule  the  banding  is  more  uniform  and  the  percentage 
cf  quartz  greater  in  the  sedimentary  rock.  Beneath  the  microscope  the  hornblende 
^''hist  is  seen  to  contain  the  following  minerals,  quartz,  with  chalcedonic  silica,  horn- 
b'ende,  epidote,  biotite,  chlorite,  carbonate,  magnetite,  and  rarely  apatite,  arrange  1 
>D  parallel  baifds  of  dark  grayish  green  and  black.  The  grayish  green  bands  consist 
chiefly  of  quartz,  chalcedony  and  hornblende  the  latter  gaining  at  the  expense  of 
qaartz.  Chalcedony,  when  present,  advances  almost  as  steadily  as  hornblende, 
tpidote  and  hornblende  with  magnetite  make  up  the  darker  bands.  The  epidote  and 
hornblende  are  intergrown  in  apparently  contemporaneous  growth,  appearing  in  long 
attenuated  sheaves,  with  their  long  axes  parallel  to  the  planes  of  schistosity.  The  mag- 
r-Hite  is  contained  as  inclusions  within  both  epidote  and  hornblende,  and  as  independent 
crystals  and  aggregates  between  their  interstices.  No  quartz  save  that  which  is  found 
as  inclosiona  in  the  ferromagnesian  minerals,  is  found  in  the  darker  bands.  A  little 
residuary  carbonate  and  chlorite,  still  left  unaltered  from  the  original  rock,  are 
penerally  present,  and  these  may  be  in  very  considerable  quantity.  Biotite  and  apa- 
tite are  comparatively  uncommon  inclusions.  Sometimes  there  is  no  magnetite  in  tlio 
rock,  but  a  great  deal  of  both  epidote  and  hornblende  and  some  apatite.  In  this  case  the 
rock  has  evidently  resulted  from  the  alteration  of  a  cherty  carbonate  rich  in  lime  and 
riagnesia  and  poor  in  iron  oxides;  and  probably  containing  much  chlorite. 

As  may  be  judged  from  the  products  of  alteration  of  the  cherty  iron  carbonate, 
ffw  of  them  are  pure  cherty  siderites.  Analyses  were  made  of  several  specimens.  One 
sample  from  McDougalVs  promontory  on  Iron  lake  gave  the  following  result: 
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Per  cent. 

FeCo, 37.01 

MgCO, 7.95 

8iOa 52.36 

H^O,  etc 2.-^ 

while  other  analyses  showed  lime. 

Petrography  of  the  Phyllites 

The  argiliaceoiiR  rocks  associated  with  the  ferruginous  rocks  of  the  Helen  form- 
ation are  phyllites,  and  rocks  derived  hy  metamorphism  from  phyllites.  The  rocks  of 
this  character,  which  have  been  definitely  ascertained  to  be  of  clastic  origin  are  rare 
in  Michipicoten,  though  there  are  a  great  many  doubtful  rocks  which  are  now 
tentatively  classed  with  the  Michipicoten  schists,  and  which  may  really  belong  with 
Ihe  phyllites.  The  few  occurrences  of  definitely  ascertained  phyllites  are  so  widely 
separated  that  it  would  be  impossible  to  classify  them  as  one  bed. 

Generally  the  only  methods  of  determining  the  origin  of  the  phyllites  are  by  their 
very  even  banding,  by  their  often  pronounced  slaty  cleavage,  and  by  their  dire::t 
association  with  iron-bearing  rocks  undoubtedly  sedimentary,  but  occasionally  the 
origin  is  also  discoverable  microscopically  by  the  presence  of  decided  rounded  grains 
of  clastic  quartz,  or  by  frayed  fragmental  biotites  or  chlorites. 

The  phyllites  are  both  light-colored  and  dark-colored.   The  light-  colored  phyllite 
a  very  cleavable  rock,  consists  essentially  of  chlorite  and  sericite  with  generally  a  littV 
quartz.      A   light-colored   tourmaline  is  occasionally    abundant,    and    there    is    always 
probably  a  little  carbonate. 

The  dafk-colored  phyllites  owe  their  color  to  the  presence  of  a  large  amount  of 
what  is  apparently  carbonaceous  material.  They  are  very  evenly  and  often  crenately 
banded  in  very  thin  layers  of  lighter  and  darker  material.  The  darker  material  coo 
sifits  of  chlorite,  biotite,  hematite,  carbonaceous  matter,  and  a  little  chalcedonic 
silica.  The  biotite  and  chlorite  are  arranged  with  their  long  axes  parallel  to  the 
foliation  of  the  rock.  The  whitish  bands  are  composed  of  chalcedony,  some  clastic 
quartz,  light  greenish  chlorite,  and  a  little  hematite.  The  clastic  quartzes  are  drawn 
into  long  narrow  lenses  wedged  in  between  foils  of  biotite  and  chlorite. 

By  their  further  metamorphism,  owing  to  the  intrusion  of  igneous  rocks,  the 
phyllites  alter  to  epidotic  and  micaceous  schists.  The  epidotic  schists  are  megascop- 
ically  rusty  weathering  fine-grained  rocks,  often  showing  banding  but  very  slightlv 
cleavable.  Beneath  the  microscope  the  banded  varieties  show  layers  of  epidote. 
( hlorite,  zoisite,  quartz,  chalcedony,  and  a  little  hematite  and  magnetite,  intercalated 
with  i.i.vers  consisting  chiefly  of  magnetite  with  a  little  chlorite  and  chalcedony.  The 
minerals  are  nearly  all  secondary,  and  only  some  of  the  chlorite  and  a  few  of  the 
larger  quartzes,  which  are  drawn  out  in  lensoid  shape  parallel  to  the  schistosity,  are 
elastic  and  original.  Sometimes  the  epidote  is  entirely  replaced  by  zoisite,  with  which 
are  associated  garnet,  muscovite,  pyrite  and  chalcedony,  and  there  is  sometimes  a 
little  original  or  secondary  carbonate. 

The  micaceous  schists  show  the  development  of  biotite  and  muscovite  in  bands, 
separated  by  layers  composed  chiefly  of  quartz,  often  chalcedonic. 

The  degree  of  alteration  of  the  pLyllites  varies  with  their  position  with  reference 
to  the  dike  or  boss  which  caused  their  metamorphism,  the  change  being  greatest  im- 
mediately adjoining  the  eruptive  rock,  and  gradually  diminishing  away  from  the 
contact  to  the  sediment  changed  only   by  the  general  regional  metamorphism. 


Structure  of  the  Helen  Formation 

As  most  of  the  rocks  of  the  Helen  iron  formation  are  of  a  hard  resistant  nature, 
the>'  become  fractured,  brecciated  and  jointed  rather  than  cleaved,  though  the  phyllites 
and  their  metamorphic  products,  as  well  as  the  altered  roCks  resulting  from  the  fer- 
ruginous sediments,  often  are  decidedly  schistose.  Pronounced  faults  in  the  ir.ji 
formation  may   be  seen   in  several  parts  of  the  north  and  west   Michipicoten  ranges. 
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Among  these  may  be  mentioned  one  on  the  property  formerly  owned  by  tHe  Minnesota 
Iron  Company,  west  of  Iron  lake,  two  on  the  prolongation  of  the  Leach  lake  bands 
rcrth  of  the  Grand  Portage,  and  one  on  the  portage  from  Floating  Heart  river  tj 
Cameron  lake;  doubtless  also  there  are  besides  thbse  larger  and  more  apparent  faults, 
inniunerable  instances  of  minor  faulting  or  shifts  of  accommodation  which  are  not 
fio  easily  seen. 

Genesis  of  the  Helen  Iron-bearing  Rocks 

The  Helen  formation  is  chiefly  a  chemical  sediment,  but  it  is  also  in  part  mechan- 
ieal,  as  seen  by  the  beds  of  cherty  quartzites,  cherty  arkoses,  and  other  decidedly 
clastic  rocks  which  are  associated  withi  it. 

It  has  been  mentioned  that  igneous  schists  rich  in  iron-bearing  silicates  (augite, 
hornblende,  etc.)  are  common  in  the  Lower  Huronian.  From  these  igneous  schists 
may  have  been  derived  the  ferruginous,  magnesic  and  calcic  material  of  the  ferruginous 
sediments.  The  ferruginous  material,  leached  from  the  igneous  rocks  was  probably 
dissolved  in  the  sea  water  either  as  carbonate  or  as  sulphate.  Owing  to  the  probable 
izcess  of  carbon  dioxide  over  any  other  acid  present  in  the  dissolving  water,  it  would 
seem  reasonable  to  suppose  that  ferrous  carbonate  was  the  principal  salt  in  solution. 
If  the  water  were  not  shallow,  and  the  ferrous  carbonate  in  solution  were  not  close  to 
the  surface  of  the  water,  it  might  sink  and  be  deposited  simply  owing  to  excess  in 
eolution.  Similarly  the  ferrous  sulphate  might  also  be  deposited.  Contemporaneously 
with  the  deposition  of  the  ferrous  carbonate,  calcium  and  magnesium  carl)onate6  would 
be  formed  and  deposited  in  greater  or  less  amount.  At  Ihe  same  time  that  these 
reactions  were  proceeding,  chert  was  being  formed  from  a  sea  water  rich  in  silica  (due 
to  the  disintegration  of  the  silicates),  and  more  or  less  mechanical  material  derived 
from  the  decay  of  the  surroundng  rocks  was  laid  down  with  the  more  extensive  chem- 
ical deposit.  Within  the  oxidizing  influence  of  the  atmosphere  near  the  surface,  some 
ot  the  carbonate  may  have  been  oxidized,  and  unless  again  carbonaflzed  by  ihA 
abundant  carbon  dioxide  probably  present  in  the  water  lower  down,  would  sink  to 
the  bottom  as  hydrous  ferric  oxide.  The  ferrous  sulphate  in  contact  with  the  oxidizing 
influence  of  the  atmosphere  would  similarly  be  oxidized  to  basic  ferric  sulphate.  The 
phyllites  of  the  Helen  formation  contain  a  great  deal  of  carbonaceous  material.  It 
the  ferric  oxide  and  ferric  sulphate  were  deposited  within  the  influence  of  ihis  material, 
then  probably  the  ferric  oxide  would  be  reduced  to  ferrous  oxide  and  unite  with  tht^ 
carbon  dioxide  simultaneously  formed,  and  ferrous  carbonate  would  result,  while  the 
ralphate  would  be  reduced  to  sulphide  by  the  organic  material.  This  may  account  for* 
the  abundant  iron  pyrites  deposited   with  the  various   cherts  of  the   iron   formation. 

Professor  Van  Hise  considers  that  the  carbonate  and  sulphate,  transported  to  the 
water,  were  oxidized  and  sank  to  the  bottom  in  this  condition  as  ferric  oxide  and 
basic  ferric  sulphate.  They  there  came  in  contact  with  carbonaceous  matter,  and 
carbonates  and  sulphides  resulted,  as  above  outlined.  This  may  be  the  correct  hypo- 
thesis, but  it  seems  remarkable  that  extensive  oxidation  should  have  proceeded  ia 
vater  sufficiently  rich  in  carbon  dioxide  to  dissolve  the  carbonates,  especially  at  depths 
away  from  sub-aerial  influence,  where  the  water  may  also  have  been  saturated  withr 
ferrous  carbonate.  Furthermore,  it  seems  hardly  reasonable  to  imagine  that  oxidation 
of  the  carbonate  in  the  solution,  and  the  alteration  of  ihe  oxide  back  to  carbonate, 
could  take  place  close  together. 

The  preponderance  of  ferrous  carbonate  over  calcic  and  magnesic  carbonate  in 
the  cherty  carbonates  of  the  Helen  formation  may  be  explained  by  the  importance 
action  exerted  by  these  salts  on  ferrous  sulphate.  This  action  depends  on  the  greater 
affinity  which  magnesia  and  lime  possess  for  sulphuric  acid  than  for  carbonic  acid, 
and  on  the  instability  of  ferrous  sulphate.     These  reactions  may  be  thus  expressed* 

FeR(  )4-f  0flC0v^CaS04-r  FeC( )« 
FeS04-i-MgC03-=MgS044-FeC03 

Calcic  carbonate  has  a  stronger  affinity  for  sulphuric  acid  than  magnesic  carbon- 


312 


Bureau  of  Mines 


No.  5 


'I 


II 

f 


II 


:  r 
L  1^1  ^  1 


&te,  and  in  thifi  way  may  be  found  an  explanation  for  the  excess  of  magnesic  carbonate 
over  calcic  carbonate  in  the  carbonates  of  the  Helen  formation ;  and  it  is  possible  that 
the  following  reaction  may  have  occurred : 

MgSO^  rCaCO^-MgCOg  rCaS04 
The  explanation  of  the  non-appearance  of  CaSO^    (gypsum  or  anhydrite)  is  the  much 
greater  solubility  of  this  salt  than  any  of  the  carbonates. 

It  has  been  mentioned  that  the  iron-bearing  rocks  of  the  Helen  formation  are 
in  part  of  mechanical  origin.  The  definitely  clastic  material  consists  of  the  three 
minerals,  quartz,  chlorite,  and  microcline,  and  there  are  probably  other  minerals 
represented.  The  grains  of  the  sevoral  minerals  are  all  small  and,  as  no  pebbles  ex?>t. 
it  is  presumed  that  there  is  no  pronounced  unconformity  between  the  Helen  -formation 
and  the  rocks  beneath  it ;  but  there  must  have  been  at  least  a  slight  break  to  permit 
the  corrasion  of  the  pre-existing  rocks.  Quartz  is  a  common  mineral  in  the  quarto- 
porphyry  schists  of  the  Lower  Huronian,  and  from  these  may  have  been  derived  the 
supply  of  that  mineral  in  the  Helen   formation.  Similarh%   hornblende,  augite  and 

biotite  occur  in  the  earlier  rocks.  From  these  the  chlorite  may  be  a  product  of  decoui 
position.  The  occurrence  of  microcline  is  not  so  easily  explained.  Microcline,  so  tar 
as  known,  is  not  now  recognizable  in  either  the  felsitic  schists  of  the  quartz-porphyrv 
schists  —  the  only  acid  rocks  of  the  Helen  formation  in  which  it  might  be  expected 
to  occur.  It  is  quite  possible  that  all  the  microcline  may  have  disappeared  in  tkr' 
sericitization  of  these  schists,  though  this  seems  rather  a  contradictory  suggestion  to 
make  of  compact  igneous  material  when  it  has  withstood  alteration  fairly  well  a> 
clastic  material  probably  as  fully  exposed  to  surface  and  deep-seated  metamorphism. 
Microcline  is  common  in  the  post-Huronian  acid  eruptives,  but  they  are  of  course 
later  than  the  Helen  formation.  However,  the  occurrence  of  abundant  microcline 
may  indicate  the  presence  of  acid  rocks  in  or  below  the  Lower  Huronian  other  than 
the  quartz  porphyry  and  felsite  schists.  The  post-Huronian  acid  eruptives  may  b'? 
tbe  re-fused  equivalents  of  these  earlier  acid  rocks. 

Pure  quartzites,  that  is,  rocks  consisting  chiefly  of  quartz  fragments,  are  very 
rare  in  Michipicoten,  and  with  the  clastic  material  there  is  always  more  or  less 
material  of  chemical  precipitation,  and  we  have  cherty  quartzites,  sideritic  quartzites. 
etc.  Similarly  rocks  consisting  chiefly  of  microcline  or  other  feldspars  are  never 
found  in  definite  connection  with  the  Helen  formation,  and  though  those  which  con- 
tain a  great  deal  of  microcline  are  spoken  of  as  sideritic  or  cherty  arkoses,  it  would 
perhaps  be  more  correct  to  call  them  felspathic  siderites  or  cherts.  As  already  men- 
tioned in  connection  with  the  sedimentary  rocks  of  the  Michipicoten  schists,  true 
arkoses  are  found  on  Reed  lake,  but  there  is  no  reason  to  suppose  that  these  are  of 
the  Helen  formation. 

Most  of  the  chert  formed  would  be  deposited  free,  forming  sometimes  beds  of  pure 
chert;  again  when  mixed  with  carbonate,  cherty  carbonate;  and  when  with  pyrites, 
pyritous  chert.  From  a  subsequent  alteration  of  these  have  resuliied  the  other  rooks 
cf  the  iron  range.  It  is^  possible  that  part  of  the  banded  chert  is  an  original  rock 
made  up  of  ferric  oxide,  derived  from  the  oxidation  of  ferrous  carbonate  at  the  surfs :re 
inter  banded  with  chert,  and  this  suggestion  seems  to  be  supported  by  the  record  of 
borings  at  the  Helen  mine.  These  pass  through  alternate  layers  of  cherty  carbonac? 
and  of  banded  chert. 

The  mode  of  origin  of  the  amphibolitic  schists  of  the  iron  formation  has  already 
been  briefly  intimated.  They  are  the  result  of  either  contact  or  dynamic  metamor- 
phism. Tho  banded  jaspers  are  supposed  to  be  the  product  of  deep-seated  metamor- 
phism, and  in  the  Helen  iron  formation  apparently  occupy  stratigraphically  e^- 
inferior  position.  They  result  from  the  banded  cherts  by  dehydration  of  the  hydron*« 
iron  oxide.  Originally  formed  at  the  surface  as  ordinary  ferruginous  chert,  bv 
sedimentation  in  bands,  when  deeply  buried  and  folded  the  hydrous  iron  oxides  were 
dehydrated  and  changed  to  hematite,  which  gave  to  the  iron  its  specular  character 
and  altered  the  rusty  ferruginous  chert  to  crimson  jasper.     From  still  further  changes 
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to  the  sideritic  chert^  banded  cherts  and  jaspers,  have  resulted  the  deposits  of  hema- 
tite. This  is  too  large  a  subject  to  be  considered  here,  but  briefly  it  is  a  process  of 
direct  oxidation  of  the  carbonate  and  partly  of  enrichment  due  to  the  action  of 
descending;  and  to  a  less  extent,  of  ascending  waters  acting  upon  the  iron  sediments. 

Deposits  of  pyrites  and  of  pyrrhotite  occur  at  several  points  within  the  area  with 
which  this  report  deals.  As  already  mentioned,  they  are  supposed  to  result  from  the 
rfdnction  of  the  sulphate  by  carbonaceous  material,  which  is  found  commonly  in  the 
phyllites  of  the  iron  formation.  Apparently  at  these  places  the  sulphate  salt  was 
more  common  than  the  carbonate  salt  in  solution ;  or  it  is  possible  the  segregation  of 
the  salphide  may  be  the  result  of  enrichment  due  to  motasomatic  change  subsequent 
to  the  deposition  of  the  rock. 

It  was  noticed  that  great  quantities  of  the  iron  sediment  were  strongly  magnetic, 
particularly  the  banded  cherts,  and  even  more  so  the  banded  jaspers  and  amphibolit'c 
schists.  It  may  be  judged  from  this  that  the  magnetite  is  a  product  of  advanced 
inccamorphism  and  is  probably  formed  by  the  deoxidation  of  hematite  or  limonite  in 
n  deep-seated  zone  or  along  or  near  the  contact  of  an  igneous  intrusion.  The  few 
&raali  deposits  of  magnetite  in  Michipicoten  have  always  been  found  where  one  i>r 
ether  of  these  phenomena  has  been  operative.  It  is  possible  that  magnetite  may 
aLvi  be  formed  by  the  d'^ect  ox'du'ion  of  ferrous  carbonate,  as  at  one  point  at  least 
on  the  range  just  west  of  Iron  lake,  siderite  and  magnetite  were  found  in  intimate 
connection  close  to  the  edge  of  a  diabase  dike. 


EXTENT  OF  THE  HELEN  FORMATION 

Formerly  the  Helen  Formation  was  of  extensive  distribution,  and  though  at  present 
much  of  it  remains,  still  by  far  the  greatest  part  has  been  removed  by  inter-Huronian 
erosion  and  to  a  much  greater  degree  by  the  long  continued  post-Huronian  erosion. 
It  has  been  mentioned  that  the  rocks  of  the  western  Michipicoten  range  are  'muoii 
less  complexly  folded  than  those  of  the  northern  range.  For  this  reason,  in  part 
the  removal  by  denudation  of  the  formerly  existing  iron-bearing  rocks  has  produced 
a  diflFerent  character  of  outcrop  in  the  case  of  the  western  as  opposed  to  the  northern 
range.  The  western  range  now  appears  as  several  generally  very  narrow  bands  lyin^ 
parallel  and  very  close  together  in  an  iron-bearing  belt  in  some  places  almost  half 
a  mile  in  width.  Phyllites  or  schists  of  igneous  origin  separate  the  narrow  bands  cf 
magnetic  cherts  and  other  ferruginous  rocks  from  each  other,  within  the  iron-bearin,^ 
belt.  In  the  northern  range,  speaking  somewhat  roughly,  the  outcrops  of  the  formation 
Dake  up  two  more  or  less  widely  separated  bands,  running  each  in  a  general  way  east 
and  west.  These  bands  represent  the  opposite  limbs  of  the  complex  synclinorium  already 
mentioned  in  connection  with  the  northern  Michipicoten  Huronian  area.  Between 
th^  two  bands  lie  the  thick  beds  of  the  Dore  formation.  In  the  west  of  the  area 
only  the  northern  limb  appears  prominently. 

Northern  Band  of  Northern  Range 

The  northern  band  of  the  northern  range  extends  brokenly  from  the  eastern 
tranch  of  the  Pucaswa  on  the  west  to  the  McKinnon  tote  road  near  the  Magpie 
river  on  the  east.  For  some  three  miles  west  of  Bole  lake  narrow  outcrops  of  banded 
tnd  very  magnetic  chert  can  be  seen  in  the  green  schists,  but  these  are  not  of  econom'-: 
impoitance,  seldom  if  ever  exceeding  twelve  yards  in  width.  Eastward  from  Bole  lake 
the  really  wide  band  commences,  and  from  this  point  to  the  end  of  McDougall  prom- 
ontory at  Red  Pine  point  for  a  distance  of  about  four  miles  there  is  a  continuous 
outcrop  of  the  Helen  formation  occurring  in  a  series  of  high  cliffs  facing  south.  At 
Red  Pine  point  the  iron  range  disappears  below  the  waters  of  Iron  lake,  and  dor^s 
not  reappear  until  about  one  mile  west  of  Clear  Water  pond,  and  rather  more  than 
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two  hundred  yards  north  of  Iron  creek.  Here  two  parallel  bands  run  about  two 
hundred  yards  apart  and  are  supposed  to  be  the  opposite  limbs  of  a  syncline  of  the 
second  or  third  order,  and  both  part  of  the  northern  band.  These  sub-bands  are 
continuous  for  over  half  a  mile,  and  on  them  is  staked  the  Katossin  claim  hereafter 
described.  Some  three-quarters  of  a  mile  along  the  strike  from  the  place  where  they 
die  out,  one  or  other  reappears  at  a  point  about  one-quarter  of  a  mile  north  of  Pitch 
Pine  lake,  and  thence  is  continued  eastward  as  an  unbroken  band  almost  to  the  Doi; 
river.  East  of  the  Dog  river  is  a  narrow  band  of  rusty  pyritous  chert  less  than  i 
quarter  of  a  mile  long  and  of  no  economic  importance.  Farther  east,  north  of  the 
marsh,  on  the  portages  between  the  Dog  river  and  the  Frances  mine,  the  formation 
ence  more  shows  up,  appearing  first  as  narrow  lenses  in  nacreous  much-sheared 
quartz-porphyry  schist,  and  afterwards  as  several  closely  parallel  bands.  These  are 
continuous  almost  to  the  shores  of  Paint  lake,  where  the  formation  is  cut  by  the  higli 
granitic  boss  forming  mount  Raymond.  From  this  point  for  some  distance  the  tracing 
cut  of  the  iron-bearing  sediments  is  a  matter  of  extreme  difficulty,  it  being  oftea 
almost  impossible  to  distinguish  between  schists  of  igneous  origin  and  those  formei 
from  the  sediments  due  to  the  metamorphic  action  of  neighboring  granitic  intrusives. 
Roughly,  however,  the  wide  band  runs  directly  north  from  mount  Raymond,  bordered  to 
east  and  west  by  granite  or  quartz-porphyry.  About  one-half  a  mile  north  of  Paint  lake 
the  strike,  if  so  complicated  and  brecciated  a  structure  can  be  said  to  exhibit  strike, 
changes  to  north  60°  west,  and  the  band  assumes  that  direction.  Beyond  this  point 
the  few  isolated  outcrops  of  chert  and  schists,  both  profoundly  altered,  being  cut  hy 
both  acid  and  basic  eruptives,  were  insufficient  to  explain  the  relations  existing 
between  the  two  rocks.  The  relatively  high  ridge  of  hills  which  extends  northward 
from  mount  Raymond  is  broken  by  many  wide  deep  valleys  marking  the  erosion  oi 
former  dikes. 

Less  than  one  mile  and  a  half  in  a  direction  north  20^  west  from  mount  Raymond 
is  Morse  mountain.  On  the  southern  part  of  this  hill  chloritic  schist  alone  appears,  but 
the  northern  part  of  the  hill  shows  a  wide  outcrop  of  banded  and  rusty  chert  which  con- 
tinue more  or  less  in  a  direction  north  3C  east  between  Heart  mountain  and  Gushing 
lake  for  a  distance  of  about  a  quarter  of  a  mile,  where  they  disappear  in  low  ground. 

Some  two  hundred  yards  east  of  the  north  end  of  Heart  lake  is  a  narrow  band  of 
rusty  chert  about  650  yards  long,  running  in  a  general  direction  north  30^  east.  T? 
{be  south  this  is  cut  off  by  basic  intrusives  which  near  the  contact  have  metamorphosed 
the  sediments  to  amphibolitic  schists.  In  this  direction  it  was  probably  formerly 
joined  to  the  Morfie  mountain  band.  To  the  north  it  is  cut  off  by  the  narrow  neck 
uf  granite  and  quartz  porphyry  which  joins  the  main  northern  mass  of  post-Huronian 
acid  eruptives  with  tlie  smaller  Kabenung  lake  boss.  This  band  is  interesting  on'v 
from  a  scientific  standpoint,  as  itA  widest  part  is  only  some  fifteen  yards  across. 

Opposite  the  confluence  of  the  Crayfish  river  with  the  Dog  river,  in  the  thoroughlf 
contorted  schists  cut  in  every  direction  by  inclusives,  both  basic  and  acidic,  occurs  a 
narrow  lens  of  a  banded  actinolite-magnetite  schist  which  is  apparently  an  altered 
sediment  of  the  Helen  formation.  It  is  only  a  few  yards  long  and  dies  out  in  "tails" 
in  the  schists.  Some  450  yards  west  of  Narrow  lake  the  formation  reappears  and  ib 
traceable  brokenly  as  far  as  the  northern  arm  of  lake  Charlotte.  The  band  is  narrow, 
nowhere  exceeding  ten  yards  in  width.  Changes  of  strikes  are  frequent  on  this  band, 
the  vertically  standing  beds  running  at  south  70^  east  at  the  western  end  of  Narrow 
lake,  at  about  north  70®  east  at  the  western  end  of  lake  Charlotte,  and  bending  to 
the  former  direction  farther  east.  North  of  this  main  band  several  smaller  lenses 
occur  in  the  highly  metamorphic  schists  but  they  are  quite  unimportant. 

Along  the  northern  shore  of  East  Kabenung  lake  narrow  lenses  of  magnetic  chert 
f.rst  appear  in  the  schiste  towards  the  northwest  end  of  the  lake.  These  widen  to 
form  the  band  of  Magnetic  point,  and  of  the  adjoining  islands  to  the  east.  A  few- 
lenses  also  occur  on  an  island  a  quarter  of  a  mile  still  farther  east.  From  this  point 
the  next  appearance  is  about  twelve  miles  farther  east  and  along  the  shore  of  Evans' 
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creek,  and  from  two  to  two  and  a  half  miles  northeast  of  Godon  lake.  Several  generally 
farallel  bands  occur  in  this  distance  of  one  half  mile  across  the  strike,  and  extend  for 
rather  more  than  a  mile  in  the  opposite  direction,  dying  out  near  the  McKinnon 
tote  road. 

Southern  Band  of  Northern  Range 

The  southern  band  of  the  northern  range  from  its  extremely  irregular  difitributioUi 
particularly  towards  the  western  end  of  the  area,  seems  to  have  suffered  greater 
transverse  folding  than  the  northern  band.  It  first m  appears  suddenly  as  a  wide 
irregular  mass  of  cherts,  etc.,  at  the  Frances  mine.  About  two  miles  southwest  of  the 
Frances  mine  a  narrow  lens  of  chert  appears  on  the  shore  of  a  marshy  pond,  but  this 
has  apparently  no  connection  with  the  main  southern  band.  Eastward  from  the 
Frances  mine  a  wide  muskeg  swamp  stretches  to  the  foot  of  Brotherton  hill — ^the 
next  outcrop  of  the  Helen  formation.  From  a  careful  study  of  the  structure  of  both 
the  Frances  hill  and  of  Brotherton  hill,  I  feel  confident  that  all  of  the  iron  formation 
i^hich  formerly  existed  between  these  two  hills  has  been  removed  by  erosion,  and  that 
the  low  swamp  indicates  the  weathering  of  the  softer  green  schists  below  the  hard 
rocks  of  the  iron  range.  East  of  Brotherton  hill  the  Helen  formation  dies  out  for 
some  miles,  to  reappear  as  several  generally  parallel  bands  to  the  east  of  No-fish  bay 
of  Kabenung  lake.  These  bands  have  a  general  northeastern  direction,  and  unite 
in  an  extraordinary  hill  at  the  northeastern  end  of  No-fish  bay  and  on  the  neck  of 
the  peninsula  between  No-Fish  bay  and  Perry's  bay.  From  this  point  the  united 
band  strikes  first  in  a  southeasterly  direction,  then  in  an  easterly  direction,  and  id 
continuous  to  the  south  of  White  Water  Lily  pond. 

West  of  the  entrance  of  Elmo  creek  into  lake  Elmo,  narrow  lenses  of  black  chert 
are  to  be  seen  in  the  schists.  East  of  the  creek  these  unite  to  form  a  decided  band 
of  variable  width,  and  of  more  or  less  regular  strike,  in  a  direction  north  80°  east, 
v^hich  is  continuous  for  over  a  mile,  then  dying  out  in  the  tail-like  lenses  so  common 
\a  Michipicoten. 

East  of  Leach  lake  is  a  wide  appearance  of  the  Helen  formation.  Here  three 
decided  bands  and  many  smaller  sub-bands  appear  interstratified  with  the  schists. 
I  have  designated  these  bands  by  the  numbers  1,  2,  3,  4,  5,  6,  counting  from  west  to 
east,  from  where  crossed  by  the  township  line — ^the  northern  boundary  of  township 
30— and  sub-bands  A  and  B,  the  former  a  part  of  band  3,  and  the  latter  a  part  of 
band  2.  Neither  of  these  sub-bands  crosses  the  township  boundary  line.  Band  3  is 
the  most  prcnninent  of  all.  Its  branch,  sub-band  A,  dies  out  just  south  of  the  forty 
p.nd  one-half  mile  post,  but  soon  outcrops  once  more  and  is  continuous  more  than 
half-way  across  the  township,  running  with  a  regular  strike  almost  east  and  west. 

For  five  miles  to  the  southeastward  of  the  point  of  disappearance  of  sub-band  A 
no  outcrops  of  the  Helen  formation  were  observed.  Then  at  a  point  less  than  a 
quarter  of  a  mile  from  the  eastern  shore  of  Godon  lake  the  iron-bearing  rocks  again 
outcrop  prominently  and  run  in  a  narrow  broken  band  southward  to  the  small  poni 
lying  east  of  Pyrrhjotite  lake  and  joined  to  it  by  a  narrows ;  southeastward  from  this 
mall  pond  the  band  is  traceable  as  a  narrow  lens,  appearing  at  wide  intervals  along 
the  exposed  western  face  of  the  ridge  of  hills,  running  to  the  east  of  Pyrrhotite  lake, 
lake  Marian,  Punk  lake  and  Emerald  lake. 

East  of  the  Magpie  are  the  Ecdes  lake  claims,  located  in  the  southwest  corner  of 
township  28,  and  staked  on  a  great  many  narrow  lenses  of  Helen  formation  lying 
inthin  their  boundaries.  These  lenses  of  iron-bearing  rocks  may  be  said  to  mark  the 
link  between  the  northern  and  eastern  Michipicoten  iron  ranges.  They  were  somewhat 
hurriedly  examined  by  the  writer,  and  will  be  discussed  in  connection  with  this 
report.    Though  from  a  geographical  standpoint,  being  east  of  the  Magpie  river,  they 


14  A  very  narrow  lens  was  found  about  three  miles  farther  west,  but  it  is  of  no  eoonomlo 

valoa. 
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may  be  said  to  belong  with  the  eastern  iron  range,  still  they  are  supposed  to  represent 
the  continuation  of  the  iron-bearing  rocks  on  the  opposite  side  of  the  Magpie,  anl 
hence  are  to  be  connected  geologically   with  the  northern  range  as  well. 

The  Western  Range 

The  western  Michipicoten  iron  range,  or  the  Pucaswa  section,  may  be  said  to 
start  on  the  Lake  Superior  shore  about  three  and  a  half  miles  southeast  of  the  mouth 
of  the  Pucaswa  river.  At  this  point  some  ten  narrow  bands  of  iron  formation  appea*- 
interstratified  with  schists.  They  are  traceable  for  only  a  few  yards  back  from  the 
lake  shore,  and  are  lost  beneath  a  sand-plain  which  extends  northward  almost  to  the 
tenks  of  the  Pucaswa  river.  Some  three  and  a  half  miles  slightly  east  of  north  of  this 
first  appearance  of  the  western  range  is  the  second  outcrop  on  Laird's  claim.  Hero 
several  narrow  bands  appear  in  the  schists  for  rather  over  a  quarter  of  a  mile  across 
the  strike,  and  run  for  about  the  same  distance  along  the  strike.  Less  than  half  n 
mile  farther  east  the  bands  reappear,  not  far  north  of  the  Julia  river,  and  aro 
brokenly  continuous  for  a  little  over  a  mile.  From  this  point  where  they  die  out  to 
the  western  end  of  David's  lakes  is  about  three  miles,  and  during  this  distance  a  few 
short  lenses  outcrop,  but  they  are  narrow  and  unimportant  and  extend  for  only  a 
few  yards  above  the  generally  level  and  little  broken  country. 

David's  lakes  are  situated  some  six  miles  north  of  Red  Sucker  harbor,  and  just 
north  of  the  headwaters  of  Pipe  river,  although  they  themselves  empty  to  the  eastern 
branch  of  the  Pucaswa,  south  of  which  they  lie  at  a  distance  of  rather  less  than  r 
mile.  Just  north  of  David's  lakes  and  extending  about  one  and  three-quarter  miles 
to  the  northeastward  is  an  iron-bearing  horizon.  The  banded  cherts  which  compose 
this  horizon,  are  cut  off  to  the  eastward  by  the  intrusive  granite  and  disappear  to  th^ 
westward  in  low  ground.  On  the  bands  of  iron  formation  north  of  David's  lakes  ar'^ 
slaked  the  David  Katossin  claims. 

About  four  miles  southeast  of  the  point  where  the  banded  cherts  of  the  David 
Katossin  claims  are  cut  off  by  the  granite,  they  re-appear  on  the  eastern  limit  of  the 
eruptive  rock  to  the  northwest  of  Maple  lake.  From  this  point  several  narrow  and 
parallel  bands  run  north  of  Maple  lake,  and  extend  in  a  somewhat  broken  manner 
to  and  north  of  Lost  lake  to  thje  Floating  Heart  creek.  The  band  croisses  Floating 
Heart  creek  and  continues  eastward  to  Cameron  lake.  On  the  eastern  side  of 
Cameron  lake  only  a  few  scattered  and  very  narrow  lenses  are  visible.  From  Mapi*? 
lake  to  Lost  lake  the  western  range  is  much  drift-covered,  and  solid  rocks,  particu- 
larly those  of  the  Helen  formation,  do  not  outcrop  prominently,  so  that  it  is  practically 
impossible  to  study  the  rocks  of  this  section  in  any  detail. 

For  some  seven  miles  in  a  direction  somewhat  south  of  east  of  Cameron  lake, 
granitic  rocks  occupy  much  of  the  surface  of  the  country,  and  intervene  between  two 
patches  of  Huronian.  Not  far  from  the  eastern  margin  of  the  granite,  rocks  of  the 
Helen  formation  appear  near  the  headwaters  of  Fall  creek  and  at  about  two  miles 
from  the  Lake  Superior  shore.  They  occur  in  disconnected  scattered  lenses  which  may 
be  traced  southward  to  the  Lake  Superior  shore,  where  they  outcrop  a  short  distance 
west  of  the  mouth  of  Fall  creek. 

About  a  mile  and  a  half  north  of  the  mouth  of  the  Pucaswa  is  the  Edey  claim 
staked  on  iron-bearing  rocks  which  have  no  structural  resemblance  to  the  rocks  of 
the  western  Michipicoten  range  proper,  but  which  geographically  belong  with  the 
western  Huronian  area. 

Some  ten  miles  in  a  direct  on  north  20^  east  of  the  mouth  of  the  Puc^sw.i  is  the 
Lome  prospect  of  impure  magnetite,  which  occurs  near  the  shores  of  McDongall's 
lake  in  highly  metamorphic  schists,  a  very  small  inlier  of  Lower  Huronian  rocks 
within  granite.  These  interesting  rocks  have  no  visible  connection  with  either  the 
r^estern  or  northern  Michipicoten  Huronian  areas,  but  I  am  of  the  opinion  that  they 
are  to  be  connected  with  the  latter,  since  they  are  almost  on  the  line  of  the  strike  of 
tho  narrow  belt  of  Huronian  rocks  which   extend  south  of  west  from    Iron  lake. 


Iron  Ranges  of  Michipicoten  West 


Tbe  bauds  of  richly  ferruginous  cherts  which  appear  on  the  Gros  Cap  peninsula 
DC*r  Michipicot«n  harbor,  and  which  belong  with  the  eastern  range,  may  be  the 
continaation  of  the  banded  cherts  of  the  western  range  which  dip  below  Lake  Superior 
JQSt  vest  of  Fall  croek. 


SPECIAL  AREAS  OF  IRON  FORMATION 


Iron  Lake 

Tbe  Iron  lake  area  extends  from  Bole  lake  on  the  weat  to  Red  Pine  point  at  tbe 
eutern  end  of  MacDougall'B  promontorj.  It  ia  the  widest  and  longeet  cortinuoua 
bisd  in  the  district,  being  over  two  and  a  half  miles  long  and  having  a  mazimuiD 
width  of  a  litUe  over  1,100  feet. 


Iron  formation,  1 


It  appears  topographically  as  a  relative];  high  range  of  hills  of  more  or  leM 
regular  angular  outline,  presenting  steep  cliffs  relieved  by  talus  to  the  south  and  more 
sloping  faces  to  the  north,  and  cut  across  by  fiequcnt  vallt'ys  which  represent  eroded 
oikM  or  fissures.  The  band  consists  of  n  series  of  closely  compressed  south-dipping 
isoclinal  folds,  with  minor  pitches  to  east  and  weat  and  major  pitch  to  the  east.  The 
i^invtioD  of  pitch  of  folds  of  the  iron  formation  is  often  difficult  to  discover.  Actual 
pitching  troughs  or  arches  were  not  often  observed  in -the  field,  and  the  pitch  of  the 
'inclines  ttaa  judged  generally  by  the  slight  persistent  divergence  of  the  strike  on  the 
'Apposing  limbs.  In  a  general  way  the  pitch  is  probably  to  the  west  near  Bole  lake 
Md  to  the  east  near  Van  Evera's  lake — certainly  to  the  east  (with  high  angle)  near 
the  shacks  formerly  occupied  by  the  Minnesota  Iron  Company,  and  again  in  the  same 
direction  at  a  point  about  half  way  between  the  shacks  and  the  western  end  of  Min- 
Tiesota  bay  (and  at  an  angle  of  about  45'').  From  this  point  it  's  probably  towards 
ihs  eut  aa  far  as  the  diabase  dike   which  runs  almost  north   and   south  near   the  foot 
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of  Minnesota  bay,  and  may  be  from  the  opposite  direction  on  the  opposite  side.  The 
outlet  of  Windigo-Weas  lake  into  Iron  lake  is  along  an  eroded  diabase  dike,  and 
from  the  conditions  of  jointing  seen  on  either  sde  of  this  dike,  it  is  presumed  that 
the  pitch  is  away  from  the  dike  in  opposite  directions.  To  the  east  of  the  dike  the 
dip  of  the  jointing  planes  is  to  the  west,  and  west  of  the  dike  nearly  vertical  or  pos- 
sibly slightly  to  the  east.  Since  in  joints  due  to  torsion  the  direction  of  the  jointing 
plane  is  roughly  perpendicular  to  the  dip  of  the  strata,  and  since  the  pitch  is  a  form 
of  dip,  it  is  presumed  tluit  the  direction  of  the  pitches  of  the  troughs  are  at  right 
angles  to  the  dips  of  the  jointing  planes  and  hence  in  the  direction  named. 

The  general  trend  of  the  Iron  lake  band  is  more  or  less  uniform  from  Bole  lake 
to  the  Minnesota  shacks,  the  strike  being  about  north  80®  east.  The  Minnesota  shacks 
l!e  in  the  valley  formed  along  the  eroded  plain  of  a  thrust  fault.  Here  the  beds  turn 
sharply  to  the  north  and  then  north  65°  east,  and  this  general  course  is  maint«in3d 
to  the  point  where  the  bands  dip  below  the  waters  of  Iron  lake  at  the  end  of  Ma''- 
Dougall's  promontory,  though  numerous  small  irregularities  and  even  autocVostJc 
breccias  occur.  The  dip  is  always  to  the  south  at  an  angle  varying  from  55^  to  the 
vertical. 

The  Iron  lake  band  is  bordered  to  the  south  by  a  narrow  layer  of  quartz-porphyry 
schist  separating  it  from  tke  Dore  conglomerate.  This  schist  seldqm  outcrops,  but 
its  pocition  can  easily  be  followed  by  the  narrow  valley  which  runs  parallel  to  the  iron 
range,  and  which  shows  that  erosion  has  eaten  through  the  higher  iron  formation  into 
the  lower  schists.  At  some  points  near  Bole  lake  the  iron  range  seems  to  be  in  almost 
immediate  contact  with  the  conglomerate,  as  no  schist  outcrops  and  the  valley  reduced 
to  a  minimum.  To  the  north  of  the  range,  the  bordering  rocks  are  as  a  rule  pinkish, 
greenish  or  yellowish  felsite  and  quartz-porphyry  schists,  often  silicified  or  carbon - 
atized,  but  at  one  point  at  least  amygdaloidal  chlorite  schists  may  be  found  in  close 
proximity.  The  quartz-porphyry  schist  on  the  north  side  of  the  iron  formation  ^s 
lithologically  almost  identical  with  that  on  the  south  side,  and  it  is  presumed  thai 
tJ»ey  represent  the  opposite  limbs  of  a  synclinorium. 

Dikes  of  diabase  traverse  the  iron  range  at  four  points.  One  running  in  a  direction 
south  70®  east  cuts  the  sediments  along  the  north  shore  of  Bole  lake.  A  second  run- 
ning about  southeast,  outcrops  prominently  as  a  west  facing  cliff  just  west  of  thf 
Minnesota  shacks.  A  third  with  a  course  north  and  south  is  exposed  near  the  foot 
of  Minnesota  bay.  It  appears  only  towards  the  north  of  the  iron  range,  but  its 
course  southward  is  marked  by  the  path  of  a  small  stream.  A  fourth  dike  is  the  one 
which  follows  the  outlet  of  Windigo-Weas  lake,  seen  in  numerous  oul:crops  to  rui 
about  south  15®  west. 
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Dimensions  and  Relationships  of  Band 

The  range  has  a  width  of  some  460  feet  on  the  side  east  of  the  dike,  at  Bole 
lake,  of  about  600  feet  (possibly  more)  at  a  point  about  one-half  mile  w^est  of  the 
Minnesota  shacks.  Eastward  from  the  fault  line  it  gradually  widens,  and  north 
from  thje  foot  of  Minnesota  bay  has  a  width  of  1,050  feet.  From  this  point  the  south- 
••rnmost  part  of  the  band  disappears  below  the  waters  of  Iron  lake,  and  the  northern 
becomes  intermixed  with  phyllitefi  and  schists.  To  the  west  of  W^indigo-Weas  lab? 
and  between  that  body  of  water  and  the  main  lake,  the  outcrop  has  a  width  of  somo 
400  feet  above  water,  and  when  it  disappears  altogether  below  the  water  at  McDougall's 
promontory  it  has  a  width  of  250  feet.  North  of  the  main  band  and  running 
approximately  parallel  with  it  are  several  narrow  bands,  more  or  less  persistent  for 
a  few  hundred  yards.  These  bands  are  the  pinched-in  remnants  of  synclines  of  a 
higher  order  than  the  main  band,  with  which  they  were  formerly  connected  before 
erosion  had  proceeded  so  far  as  it  has  at  present.  The  most  prominent  of  these  i-J 
at  Windigo  Bones  point,  where  the  width  is  about  fifty  feet. 
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Lithologically,  practically  all  the  rocks  of  the  Michipicoten  iron  "v^nge  are  repre- 
sented at  Iron  lake.  The  prevailing  type  is  a  somewhat  impoverished,  banded  chert, 
rJmost  always  magnetic.  Towards  the  northern  part  of  the  range  are  the  less  weathered 
varieties,  and  true  banded  jaspers  showing  distinct  separated  layers  of  jasper  azhi 
magnetite  are  observed  in  many  places  along  this  face.  On  the  exposed  southern  face 
of  the  cliff  to  the  west  of  Iron  lake,  the  iron-bearing  rocks  are  much  decomposed,  and 
11  the  valley  below,  particularly  near  the  edge  of  the  Dore  conglomerate,  consist  of 
lusty  granular  or  sandstone  chert. 

The  much  jointed  cherts  facing  the  water  along  the  north  shore  of  Minnesota 
t^y  are  extremely  sideritic,  whereas  their  opposite  slopes  are  often  jaspyllitic.  Coarse* 
grained  chloritic  aiderites,  in  intimate  connection  with  highly  magnetic  banded  jaspers^ 
occupy  an  adjoining  position  just  west  of  the  third  dike  described  above,  and  their 
relations  may  possibly  indicate  that  the  latter  is  a  metamorphic  product  of  the  former. 
ITie  sedimentary  origin  of  these  particular  coarse-grained  sideri^es,  interbanded,  w'6h 
the  iron  formation  seems  questionable.  They  may  simply  represent  the  extreme 
phase  of  carbonization  of  the  much  altered  intrusive  igneous  rocks — dolorites  or 
diabases  which  have  been  already  described  as  consisting  in  large  part  of  siderite  or 
other  carbonates. 

Associated  with  the  cherty  ferruginous  rocks  phyllites  occur  in  several  places — 
lotably  in  the  valley  between  Windigo  Bones  point  and  Red  Pine  point,  and  the 
cherty  sidenles  along  McDougall's  promontory  contain  so  much  chlorite  or  microcline 
fhat  they  become   sideritic  slates  or   arkoses. 

The  numerous  chloritic  sideritic  schists  interbanded  with  the  iron  formation  are, 
I  think,  all  of  igneous  origin,  though  some  of  the  narrower  sheets  towards  the  nortn 
of  the  range  may  be  sedimentary.  These  sheets  are  limited  almost  entirely  to 
KUDougaU's  promontory  and  just  west  of  it,  where  by  their  occurrence  the  value  of 
the  iron  formation  is  greatly  deteriorated  by  lessening  the  amount  of  rock  from  which, 
ferruginous  material  can  be  drawn  and  by  preventing  by  their  imperviousness  the 
Ifiteral  flow  of  meteoric  waters,  since  both  free  circulation  and  abundant  iron  formatioii 
are  requisite  for  the  development  of  a  large  ore  bodj'. 

The  metamorphic  influence  of  the  smaller  intrusive  dikes,  etc.,  upon  the  iron 
fcnnation  is  not  pronounced.  The  contact  phenomena  are  comparatively  slight,  being 
Rhoirn  only  by  the  greater  amount  of  magnetite  close  to  the  dike  than  at  some  distance 
from  it.  On  the  other  hand,  the  propyllitization  of  the  narrow  dikes  by  solutions 
dmved  from  the  iron  formation  is  general,  and  will  be  discussed  later.  The  wide 
hoss  of  magnetic  diorite  existing  north  of  the  Algoma  Cfjmmercial  Company's  shacks 
(•n  Minnesota  bay  haa  greatly  altered  the  rocks  into  which  it  has  been  intruded,  which 
fur  over  a  quarter  of  a  mile  north  of  the  boss  strongly  deflect  the  magnetic  needle. 
The  altered  rocks  consist  chiefly  of  magnetic  epidote  schists,  with  probably  some 
magnetite  amphibole  schists.  They  are  apparently  often  altered  sideritic  slates,  though 
much  of  them  may  be  altered  i<rneous  schists,  and  only  n,  comparatively  small  portion 
have  been  proved  to  be  undoubtedly  sedimentary.  The  origin  of  most  of  these 
r-'agnetite  bearing  rocks  is  difficult  to  decide  definitely,  owing  to  the  extreme  degree 
of  metamorphism  and  the  somewhat  confused  field  relations. 

South  of  Van  Evera's  lake  and  near  Bole  lake  the  banded  cherts  are  highly  ferru- 
ginous. In  the  ferruginous  cherts  south  of  Van  Evera's  lake  occur  small  pockets  six 
or  seven  inches  wide  of  a  hydrated  hematite.  On  these,  test  pits  were  sunk  by  the 
Minncfiota  Iron  Company,  but  the  iron  improved  neither  in  quantity  nor  quality  in 
desr^nding.  A  great  deal  of  test-pitting  and  stripping  has  also  been  carried  out  at 
Bole  lake,  but  these  operations  were  not  conducted  along  the  contact  wi':h  the  over- 
Ijing  formation,  apparently  the  most  likely  spot  at  this  locality  for  the  occurrence 
oi  an  ore  body. 
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Ore  Showings 

Along  the  range  between  the  Minnesota  Ebacka  and  Iron  lake  a  considerable 
amount  of  stripping  has  been  done,  much  test-pitting  carried  out,  three  tunneU  ru) 
End  one  ahaSt  sunk  on  small  pockets  of  ore  visible  on  the  surface. 

The  entrance  of  the  first  tunnel  is  about  200  feet  northeast  of  the  shacks.  Tli^ 
lunnel  runs  to  the  northeastward  into  the  pronounced  west  facing  cliff.  At  tL> 
entrance  to  the  tunnel  soft  bluish  hematite,  much  mixed  with  chert,  appears  on  the 
valts.  About  seventy-five  feet  higher  up  the  hill,  and  some  fifty  feet  or  more  farthT 
east,  is  a  f^i^tond  tunnel  which  enters  the  hill  in  a  southeasterly  direction,  and  tlwri 
turns  northeastward.  The  ore  showing  here  is  of  better  quality  than  at  the  lowar 
luunel,  and  consists  of  bluish  soft  hematite,  with  specks  of  quartz.  The  ore  bod; 
apparently  hen  a  vertical  thickness  of  at  least  twelve  feet,  and  becomes  less  ferru^inoui 
end  meri;c<s  into  the  cherty  rocks  above,  which  contain  c<HnpaTatively  little  iron 
Downward  the  face  of  the  hill  is  covered  with  talus  and  the  extent  of  the  ore  body 
IK  that  direction  is  not  traceable.  I  understand  frtro  Mr.  Robert  Murray,  formerly 
ill  I'harge  of  the  exploration  work  carried  on  at  Iron  lake,  that  the  ore  became  mor« 
s  Ticious  away  from  the  outcrop.  The  third  tunnel  is  excavated  into  the  hill  at  * 
point  about  250  yards  east  of  the  other  two,  just  north  of  the  trail,  which  conne-i5 
the  Minnesota,  shacks  with  Minnesota  bay.  It  was  carried  into  the  hill  for  a  distance 
of  If'O  feet.     Pockets  of  good  soft  ore  (hematite)  occur  for  this  distance,  but   are  much 


of  the 


itself  i; 


h  chert.  The  tunnel  has  a  height  of  eight  feet  above  the  shelving  bank. 
:th  rjf  about  six  feet,  and  these  dimensions  may  be  said  to  mark  the  limits 
',  at  least  above  ground.  Above  the  ore  and  standing  in  marked  oontraat 
I  of  aknost  pure  white,  very  quarteose  chert,  showing  no  banding.  The  orv 
s  soft  reddish  hematite,  and  with  some  botryoidal  and  rusty  hydrous  hematite- 
Analyses  were  made  of  various  specimens  of  ore,  and  of  enclosing  iron-bearing 
locks  from  the  Iron  lake  area.  The  results  of  the  analyses  fallow  below.  Number  i 
is  an  iron  ore  from  the  upper  tunnel  (second  tunnel  above  described),  and  may  be  saiJ 
to  represent  one  of  the  relatively  rich  ore«  of  this  locality.  It  will  be  seen  that  u 
far  as  sulphur  and  phosphorus  ore  concerned,  the  ore  is  of  Bessemer  quality,  but  it  ii 
low  in  irun  eiinteut.  However,  it  is  a  soft  ore,  and  if  it  existed  in  quantity,  would 
lertalnly  he  marketable.  Number  2  is  a  soft  and  often  very  red  limonite  from  the 
luunel  on  the  trail  between  Minnesota  bay  and  the  shacks  (third  tunnel  above 
described).  Number  3  is  a  soft  ore  jafiper  from  the  same  tunnel.  In  the  field  the  rock 
ij  very  irregularly  banded,  and  consists  of  pinkish  chert  gathered  in  irregular  areu 
with  impure  purplish  chert  and  streams  of  rich  dark  red  hematite.  Number  4  is  ■ 
jaspyllite  from  McDougall's  promontory,  consisting  of  interbanded  pinkish,  samewhtt 
(lystalline  chert,  reddish  very  silicious  ore  and  streaks  of  specular  hematit«.  Number 
5  is  a  pyritoiis  cherty  siderite  of  an  opalescent  bluish  gray  color,  from  flank  of  hill 
facing  Minnesota  bay.  Number  6  is  much  the  same  only  darker  in  color,  from  Red 
Pine  point,  while  number  7  is  from  a  boulder  of  cherty  siderite  found  in  the  drift  on 
tlic  portnije  between  Iron  lake  and  Minnesota  bay. 
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A  Promising  Prospect 

It  has  been  a  matter  of  general  comment  among  geologists  and  mining  men  gener- 
ally on  the  south  shore  of  Lake  .Superior  where  large  ore  bodies  have  long  been  developed, 
tiiat  these  bodies  occur  in  places  where  certain  definite  geological  conditions  have  been 
icalized.  These  conditions  have  been  enlarged  upon  by  various  geologists, 'S 
and  it  is  unnecessary  for  me  to  more  than  mention  them  here.  The  presence 
01  an  impervious  basin  beneath  the  ore  formed  either  by  igneous  schist,  sedi- 
mentary slate  or  eruptive  rock,  is  a  striking  feature  generally  observed  in 
connection  with  all  large  ore  bodies  in  regions  of  similar  geological  conditions 
i»  exist  in  Michipicoten.  This  basin  may  be  a  pitching  trough  sloping  from 
two  directions  to  a  common  centre,  formed  by  transverse  folding  of  longitud- 
inal folds,  or  this  larger  trough  may  be  divided  into  several  smaller  troughs 
h}  transverse  dikes.  Contact  planes,  much  fractured  iron  formation  giving  free 
passage  of  circulating  waters,  a  wide  outcrop  of  iron  formation,  and  in  general  a  much 
decomposed  and  deferruginized  surface  outcrop,  are  generally  also  connected  with 
irob  ore  deposits  of  this  sort,  when  of  economic  importance. 

It  will  be  seen  that  at  Iron  lake  we  have  ideal  conditions  for  the  development 
of  ore  bodies.  First,  an  abundant  iron-bearing  formation.  Second,  pitching  troughs 
on  an  impervious  basement  of  various  green  schists.  Third,  numerous  secondary 
rructures  developed,  faulting,  jointing,  brecciation,  etc.,  allowing  free  circulation 
or  iron-bearing  solutions  and  permitting  the  enrichment  of  the  ore  bodies.  Large 
quantities  of  ore  are  certainly  not  found  at  the  surface,  and  if  they  exist,  as  seems 
frobablc,  they  are  either  beneath  the  rock  surface  or  else  are  covered  by  sand  or 
ether  drift  or  talus.  As  the  truncated  isoclinal  folds  dip  to  the  south,  it  would  appear^ 
preferable  to  conduct  exploration  for  ore  bodies  from  that  side.  The  cross  diabase 
dikes  act  as  barriers  to  the  iron-bearing  waters  and  cause  the  depositions  of  ore  where 
the  trough  pitches  towards  the  dike,  hence  there  would  be  near  the  dike  a  position 
cii  the  south  side  which  would  seem  especially  favorable.  There  are  many  such 
positions  which   combine  these  favorable  conditions   at  Iron   lake. 

The  Iron  lake  range  is  on  the  whole  an  exceedingly  desirable  and  likely  prospect^ 
ftod  there  is  apparently  no  reason  why  ore  bodies  should  not  be  found  there. 

The  Katossin  Claims 

The  bands  of  the  Helen  formation  on  which  the  Katossin  claims  are  staked,  are 
situated  north  of  Iron  creek  and  of  Clearwater  pond.  It  has  already  been  men- 
tioned that  they  are  continuous  for  about  one-half  mile,  and  that  they  represent 
the  opposite  limbs  of  a  synclinal  fold  of  a  second  or  third  order.  At  the  surface 
neither  band  is  of  great  width,  seldom  exceeding  twenty-five  yards  across.  They  are 
both  complexly  anticlinal  in  structure,  and  the  north  band,  at  least,  shows  greerv 
schists  overlying  on  both  sides.  From  this  it  is  presumed  that  the  schist  occupies  the 
top  of  the  trough  between  the  two  bands,  though  comparatively  few  outcrops 
e-ther  of  schist  or  of  Helen  formation  appear  above  the  sand-plain,  and  it  is  difficult 
to  make  sure  on  this  point.  The  extent  of  the  iron  formation,  particularly  adjoining 
the  north,  band,  was  traced  by  magnetic  observation,  and  was  found  to  continue  for 
thirty  or  forty  yards  at  least  on  either  side  beneath  the  schists.  Moreover  the  different 
outcrops  were  connected  in  the  same  way  along  the  line  of  strike,  although  the  north 
band  was  not  actually  joined  to  the  south  one  by  this  means. 

Lithologically,  the  north  band  consists  chiefly  of  pyritous,  very  magnetic,  cherts, 
often  rusty  and  impoverished,  and  of  interbanded  crimson  jasper  and  bluish  magnetite 
01  specular  hematite.  The  latter,  which  may  be  called  jaspyllites,  sometimes  contain 
»  mnch  iron  ore  as  practically  to  be  considered  an  iron  ore.  The  south  band  is  made 
up  of  much  the  same  material,  though  rather  more  decomposed  and  less  jasper-like. 
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Analfses  were  made  qf  several  Bpecimens  from  the  Katossin  claim,  all  friHU  th^ 
north  band,  and  the  results  are  giveD  below.  Number  8  and  Number  9  are  r'cb 
magnetic  cherti,   and   Number  10   is  one  of   the  very  rich   jaspylliteg. 

Pe.  '        8.  P. 

Ho.  B....              «.17        .05  .093 

■■     3           «.39        .06  ,U* 
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'X'be  general  strike  of  both  the  north  and  south  bands  is  north  SS^  east,  and  the 
dip  both  to  north  and  south,  though  generall]r  the  latter. 

Basic  dikes  certainly  traverse  the  south  band  and  probably  the  north  one  alu>. 
The  troughs  pitch  sometimes  at  a  high  angle,  sometimes  at  a  very  low  angle  to  the 
eastward,  so  that  closed  pitching  troughs  favorable  Co  ore-deposition  are  common,  tai 
i-econdary  shearing  along  the  bedding  planes  has  produced  micaceoua  specular  hemt- 
tite.  Schists  usually  of  the  fine-grained  chloritic  type,  are  found  freely  pinched-'u 
with  the  iron  sediments,  and  it  is  not  always  possible  to  tell  the  relative  age  of  tb: 
iron  formation  and  of  the  schists  It  is  also  impossible  to  even  attempt  an  estimate 
of  the  thickness  of  the  beds.  The  minimum  may  be  set  at  ten  feet,  and  is  probably 
many  times  greater. 
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Katoaein  claim.  Iron  river,  showing  anticlinal  strata. 
On  the  whole  from  surface  examinations  the  Katossin  claims  do  not  seem  *t 
f:rst  sight  a  promising  prospect,  but  when  it  is  remembered  thftt  the  entire  trough 
littween  the  bands  is  probably  occupied  beneath  the  sand  and  schist  (certainly  n.-t 
of  great  depth)  by  an  unknown  and  perhaps  great  thickness  of  iron  sediments,  tbi 
econouiic  possibilities  of  the  claims  seem  more  favorable. 

West  of  the  Dog  River 

About  one-quarter  of  a  mile  north  of  the  east  end   of  Pitch   Pine  lake  beds  o' 
Helen   formation    appear   above   the    general   low   ground,    and    are   inter rBptedly  oon- 


tinuuiis  almost  to  the  Dog  r 


,  a  distance  of  about  three-quarters  of  a  oule.    Tha 
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ferruginous  rocks  farm,  a  comparatively  narrow  band  seldom^  if  ever,  exceedin)^ 
thirty-five  yards  in  width,  bordered  to  the  north  by  soft  chloritic,  sometimes  nacreous 
felsitic  or  quarts-porphyry  schists,  and  to  the  south  by  black  phyllites  or  quartz  por- 
phyry schist. 

The  exact  structure  of  the  band  was  unidentifiable,  but  apparently  it  consists  of 
a  series  of  very  closely  compressed  isoclinals.  The  strike  varies  from  north  65°  west 
tf  wards  the  eastern  end  of  the  band  to  north  85°  west  at  the  opposite  end.  The  dip 
is  generally  vertical,  but  is  occasionally  to  the  south. 

The  rocks  consist  entirely  of  rusty  banded  chert,  often  pyritous  and  occasionally 
magnetic.  The  quartz-porphyries  associated  with  and  bordering  the  iron  formatioa 
are  greatly  silicified^  and  in  places  carbonatized.  These  altered  schists  have  often  a 
strong  lithological  resemblance  to  the  Helen  sediments*  The  phyllites  which  appear 
along  the  south  side  of  the  band  at  one  or  Iwo  points,  are  black,  fine-grained,  and  very 
legularly  crenately-banded. 

Paint  Creek  and  Mount  Raymond 

The  Paint  Creek  band  starts  as  a  number  of  narrow  lenses  in  the  mashed  quartz- 
porphyry  north  of  the  marsh  which  lies  just  east  of  the  portage  from  the  Frances  mia^ 
to  Paint  lake,  and  is  continuous  as  one  larger  band  and  several  smaller  unimportant 
sub-bands  almost  to  Paint  lake,  a  distance  of  over  a  mile,  where  it  is  cut  by  the  granite 
boss  forming  mount  Raymond.  Beyond  mount  Raymond  it  bends  sharply  to  the  north- 
ward and  may  be  traced  as  one  wide  mass  for  over  half  a  mile.  The  range  appears 
aii  a  bw  line  of  hills  to  the  west  gradually  rising  to  mount  Raymond,  which  has  an 
altitude  of  about  three  hundred  feet,  then  dropping  slowly  towards  the  north.  The 
iron  formation  west  of  mount  Raymond  will  be  described  as  the  Paint  Creek  band, 
ffhile  north  of  mount  Raymond  will  be  considered  as  the  mount  Raymond  band. 

The  Paint  Creek  beds  have  a  maximum  width  towards  the  west  of  one  hundred  and 
dzty  feet,  and  are  generally  much  narrower,  but  to  the  eastward  they  rapidly  widen 
fnd  have  near  mount  Raymond  a  width  of  over  seven  hundred  feet.  Towards  the  west, 
ijuart^-porphyry  schist  of  the  underlying  green  schists  strongly  predominates  over 
the  iron-bearing  rocks.  The  latter  appear  at  intervals  within  the  schists  only  as 
narrow,  shallow  outcrops,  which  represent*  the  eroded  remnants  of  former  deep  syn- 
dines.  As  the  range  increases  in  height  to  the  east,  the  quartz  porphyry  schist  becomes 
!(S6  important  in  the  belt,  and  finally  dies  out  altogether. 

The  strike  of  the  range  varies  from  south  80^  west  on  the  wefit  to  north  80^  west 
or  the  east.  The  dip  of  the  beds  varies  slightly  from  the  vertical  both  to  north  and 
south,  and  the  pitch  is  probably  for  most  of  the  length  of  the  trough  to  the  east 
though  from  the  relations  of  the  parallel  range  at  the  Frances  mine  it  would  seem  to 
le  to  the  west  for  at  least  part  of  the  distance.  Three  visible  cross  dikes  of  diabase 
ti  averse  the  range,  and  as  mentioned  above,  a  wide  boss  of  granite  cuts  it  off  near 
Taint  lake. 

The  prevailing  type  of  rock  is  a  rusty  impoverished  granular  or  banded  chert, 
cften  pyritous,  occasionally  sideritic,  and  sometimes  magnetic.  The  eruptive  granite 
of  ipount  Raymond  has  altered  the  Helen  sediments  both  physically  and  chemically. 
The  beds  have  been  much  contorted  and  brecciated.  The  banded  ferruginous  chert 
bas  been  changed  to  magnetite  actinolite  schist,  and  magnetite  grtinerite  schist.  Small 
contact  metamorphic  depoe|Lts  of  very  impure  magnetite,  which  contains  21.42  per  cent, 
^netallic  inm,  have  been  formed  near  the  edge  of  the  boss  in  the  porous  iron  formation, 
Bnd  a  wide  quartz  vein  which  is  highly  pyritous  and  slightly  auriferous,  has  developed 
in  close  proximity.  This  quartz  vein  is  at  least  fifty  feet  wide  and  probably  thr'-ie 
hundred  yards  in  length,  though  this  could  not  be  definitely  ascertained.  It  was 
probably  formed  by  the  metasomatic  impregnation  of  the  iron  sediments  by  quartz, 
bearing  slightly  auriferous  pyrites,  and  probably  some  other  sulphides,  brought  oy 
l^droUiermal  waters  marking  the  dying  stage  of  volcanism. 
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The  islands  of  the  western  p&rt  of  Paint  lake  and  the  eastern  mainland  opposite 
Ihem  are  composed  of  hard  dense,  fine-grained  garnetiferous  zoisitic  schist,  reseoibhiif 
k  hornfels  in  the  field.  It  is  often  rusty,  due  to  the  oxidation  of  the  large  amount  of 
iron  pyrites  which  it  contains.  This  rock,  on  account  of  its  megaficopicat,  lithologicsi 
resemblance  tD  unquestionable  clastic  sedimentaries  and  because  of  the  absence  uf 
any  definite  igneous  character istics,  when  studied  microscopically  has  been  considw^J 
as  a  much  altered  slate,  but  it  is  possible  that  it  may  be  more  correctly  a  high'}- 
v>etamorphosed  chloritic  schist. 

The  structure  of  the  complicated  mass  of  rock  near  mount  Raymond  is  eiceedingi'' 
difficult  to  study,  owing  to  the  confused  nature  and  scarcity  of  the  outcrops  and  the 
extremely  thick  and  tangled  forest  growth  which  completely  clothes  the  country  i 
this  vicinity. 

Ore  Possibilities 

The    low-lying    shores   of   Paint   take   just   to   the    south    of    mount   Raymond    ar'> 
covered  with  a  deposit  of  mossy  peat,  two  to  three  feet  thick,  beneath  which  is  a  thia    ] 
layer  of  bog  iron   ore  formed   from  the  leaching  of  the  ferruginous  sediments  on  th-4    ! 
hills  above.    The  deposit  is  too  small  to  be  of  much  economic  value.     The  ore  contain?    ; 
54.6  per  cent,  of  metallic  iron,  .08  per  cent  of  sulphur,  and  .016  per  cent,  of  phw- 

It  is  possible  that  a  large  ore  body  may  exist  to  the  south  and  west  of  the  graniti:  | 
boss  of  mount  Raymond,  but  I  do  not  think  so,  as  the  iron  sediments  are  mostly  ot  i 
tLe  altered  character  upon  which  meteorii:  waters  do  not  easily  act  to  allow  the  formi-  ' 
tion  of  a  large  ore-body.  Westward  in  tlje  narrower  part  of  the  trough  there  is  dp"  . 
a  sufficient  thickness  of  iron  formation  left  after  the  extensive  sub-aerial  denudation  ' 
to  have  ever  had   an  ore-body  beneath   it.  ! 

No  part  of  the  Helen  iron  formation  in  northern  Michipicoteu  is  more  diScull 
to  study,  and  yet  more  interesting  in  its  field  relations  than  that  part  of  it  im  i 
mediately  north  of  mount  Raymond.  As  has  been  explained,  mount  Raymond  is  »  ! 
i7ido,  intruaivo  granit«,  and  quartz- porphyry  granite  boas,  and  this  intrusive  granite  ! 
also  borders  the  iron  range  both  to  east  and  west.  The  influence  which  this  enormoti*  i 
intrusion  has  had  on  the  surrounding  rock  is  most  profound,  and  is  oven  more  pro-  j 
nounced  than   south   and  west  of  mount  Raymond.  i 

These  rocks  have  been  so  intensely  corrugated  and  even  brecciated  that  their  former   ! 
Icdding   planes   hate   been    entirely   lo«t    or    rendered   impossible   of   recognition.      Tb)   i 
strike  of  the  beds    if  such  it  can  be  called,   or  more  correctly  the  trend  of  the  rsngi>,    I 
IS  extremely   irregular  and  is  alnays  changing.     Roughly,   it  is  almost  north  for  about 
BOO  \ards   from  mount   Ra\mond     then   northwest   for  200  or   300  yards.       Beyond  this  ' 
I  cint  the  formation  is  impossible  to  follow,  partly  from  the  thick  nature  of  the  forest 
Crowth  and  the  large  amount  of  fallen  timber,  and  partly  from  the  scarcity  of  reliable 
outcrops        It  IS  possible  that  the  greatest  part  of  the  range  is  covered  by  more  ritent 
schists      The   dip   is   dec  dedly  uncertain     but  is  generally   vertical,   sometimes   with  * 
slight  inclination  to  the  en^t 

The  »hole  appears  to  be  a  (omprcs'ied  compound  synclinal  fold  pitching  to  th' 
north  as  judged  fiom  the  reallv  few  evidences  in  the  field.  The  width  is  fur  the  most 
lart  great  bemg  rather  o\er  (j40  feet  for  the  first  600  yards.  Beyond  this  point  tLe 
width  of  the  much  drift-cohered   hand  could   nowhere  be   accurately   ascertained. 

Wide  grceustone  and  quartz-porphyry  dikes  cross  the  belt  towords  its  norther 
limit,  and  may  have  acted  as  barriers  to  north-flowing  iron-bearing  solutions,  but  th* 
naturo  of  the  rock,  particularly  to  the  south  near  mount  Raymond,  being  resistant 
the  attack  of  the  weathering  agencies,  is  prohibitive  to  the  production  of  an  cxtensii 
c.re-bocly.  While  this  does  not  apply  so  much  to  the  northern  part,  it  is  at  least  s 
important  factor  in   its  consideration. 
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Morse  Mountain 

Morse  mountain  is  an  irregular  shaped  hill  some  200  feet  in  height  lying  about 
one-quarter  of  a  mile  southeast  from  Heart  mountain  and  rather  a  greater  distance 
southwest  of  Gushing  lake.  Outcrops  of  solid  rock  on  its  southeastern,  southern  and 
western  faces  are  entirely  6f  a  soft  chloritic  schist,  and  on  its  northwestern  face  of 
Hplen  iron  sediments.  The  summit  of  the  hill  is  almost  wholly  drift-covered,  the  few 
outcrops  shown  being  smalf  and  unsatisfactory.  Towards  the  northwest  side  theBO 
seem  to  be  mostly  of  rusty  chert,  and  towards  the  opposite  side  of  chlorite  schist. 
From  the  northwestern  corner  of  the  hill  a  gradually  dropping  tongue-like  rid^e 
stretches  to  the  northeast  between  Heart  mountain  (from  which  it  is  separated  by  a 
deep  valley)  and  Gushing  lake. 

The  northwestern  face  of  the  hill  shows  the  Helen  formation  outcropping  for 
rearly  a  quarter  of  a  mile  across  the  strike  with  three  narrow  sheets  of  a  granitic 
porphyry  intercalated.  On  the  opposite  side  of  the  hill  where  the  green  schist  out- 
crops, there  is  only  one  sheet  of  porphyry  seen.  The  tongue-like  hill  is,  close  to 
Morse  mountain,  composed  entirely  of  rock  of  the  iron-bearing  foundation,  but  at 
some  500  yards  along  the  strike  this  dies  out  in  **tails*'  of  chert  in  the  schist. 

There  are  three  ways  of  explaining  the  rather  strange  field  relations.  First,  thai 
it  is  a  pinched-in  synclinal  fold  or  series  of  folds  younger  than  the  enclosing  schists; 
or  second,  that  it  is  a  southerly  pitching  synclinal  fold  or  series  of  folds,  in  which 
the  chloritic  schists  to  the  south  are  younger  than  the  iron  formation,  and  the  latter 
in  turn  younger  than  the  schist  in  which  it  dies  out  to  the  north ;  or  third,  that  it  is 
a  northerly  pitching  trough  with  exactly  the  opposite  relations.  The  second  explana- 
tion seems  to  be  much  the  most  likely  on  account  of  the  rather  sudden  appearance  of 
the  iron  formation  on  top  of  the  hill  and  on  account  of  the  tail-like  disappearance 
to  the  north.  However,  this  is  inadequate  proof  and  needs  substantiation  by  further 
evidence. 

The  iron-bearing  rocks  of  Morse  mountain  consist  of  rusty  granular  chert  and  of 
more  or  less  ferruginous  banded  cherts,  both  much  impoverished  and  weathered.  The 
iotrusives  of  Morse  mountain  are  all  of  the  granite-porphyry  type,  intruded  parallel 
to  the  dip  of  the  beds  through  the  line  of  weakness  at  the  base  of  the  isoclinal  folds. 

Morse  mountain  has  in  its  favor  as  a  prospect  the  widest  continuous  outcrop  of 
P.f\en  iron  formation  exposed  in  the  northern  part  of  Michipicoten,  with  ferruginous 
though  now  much  impoverished  rocks,  upon  which  surface  water  would  easily  act,  and 
in  places  a  brecciated  structure  allowing  free  circulation. 


East  of  Heart  Lake 

The  narrow  belt  of  iron  range  rocks  which  occurs  just  east  of  Heart  lake  shows 
some  interesting  metamorphic  changes.  The  belt  is  apparently  the  small  pinched-in 
truncated  remnant  of  a  former  deep  synclinal  trough,  which  has  a  general  strike  of 
I  orth  30^  east,  with  variations  to  north  70°  east,  and  to  almost  north  and  a  prevail- 
ing southeasterly  or  easterly  dip  of  66°  to  85°  or  even  vertical. 

The  band  which  has  an  average  width  of  about  forty  feet,  is  terminated  to  the 
southward  by  a  harge,  fine-grained  greenstone  boss,  and  to  the  northward  by  a  portion 
of  the  quartz-porphyry  edge  of  the  great  post-Huronian  acid  eruptive  mass  of  northern 
Michipicoten. 

Lithologically,  away  from  the  influence  of  the  intrusions  the  rocks  consist  chiefly 
of  rusted  banded  chert,  and  at  one  point  a  very  small  deposit  of  bog  ore  exists  in  a 
valley  between  two  knobs  of  iron  formation.  Near  both  the  quartz  porphyry  and 
greenstone  the  banded  cherts  are  changed  by  contact  metamorphism.  The  greenstone 
pioduces  a  coarse-grained  banded  magnetite-hornblende  schist,  and  the  quartz-por- 
phyrj  a  somewhat  fine-grained  hornblende  schist. 
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North  of  Narrow  Lake  and  Lake  Charlotte 

Very  fiimilar  alterations  of  the  iron  formation  to  those  east  of  Heart  lake  may  \  e 
seen  in  the  several  narrow  parallel  bands  of  iron  formation  which  run  along  the 
northern  shore  of  Narrow  lake  and  lake  Charlotte,  the  principal  band  forming  in 
great  part  the  face  of  the  cliff  which  rises  abruptly  along  the  northern  shore  of  the  tw) 
lakes  and  is  continuous  as  the  northern  edge  of  the  valley  which  connects  them.  Th*£ 
maiii  band,  though  never  more  than  fifty  feet  wide  and  generally  much  less^  is  mce 
or  less  continuous  all  the  way  from  a  point  about  half-way  between  the  Dog  river  and 
Narrow  lake  to  the  northern  bay  of  lake  Charlotte,  whereas  the  smaller  bands  are 
mere  lenses  continuous  for  only  a  few  feet.  Structurally  they  consist  of  closely  plicated, 
compressed  synclinals  of  almost  vertical  dip,  and  with  a  fairly  regular  general  but 
very  devious  and  erratic  local  strike. 

The  bands  run  roughly  parallel  to  the  contact  of  the  Lower  Huronian  series  with 
the  post-Huronian  granites  and  rather  more  than  a  quarter  of  a  mile  from  it.  South 
of  the  actual  contact  with  the  unbroken  mass  of  i>ost-Huronian  acid  eruptives  numerous 
narrow  sheets  of  quartz-porphyry  and  felsite  are  intruded  parallel  to  the  foliation  of 
the  schists,  and  the  bedding  planes  of  the  iron  formation.  Besides  these  sheets  of 
acid  eruptives,  basic  greenstone  dikes  traverse  the  range  at  various  points.  Their 
metamorphic  effect  is  less  pronounced  than  that  of  the  quartz  porphyries  and  felsites 
By  far  the  greatest  part  of  the  iron  formation  has  been  more  or  less  thorough^? 
changed.  Sometimes  interbanded  black  or  white  cherts  are  seen,  or  very  rusty  re- 
crystallized  cherts,  but  the  commonest  type  is  a  more  or  less  amphibolitized  schist. 
This  rock,  which  consists  chiefly  of  hornblende,  epidote  and  quartz,  is  remarkable  in 
containing  very  little  magnetite  or  even  none  at  all.  Presuming  that  all  the  minerals  of 
this  rock  are  authigenous,  it  may  be  supposed  that  this  hornblende-epidote  schist 
resulted  from  the  metamorphism  of  a  carbonate,  rich  in  lime  and  magnesia  and  con- 
taining comparatively  little  iron,  with  probably  some  clastic  chlorite. 

The  chloritic  schist  adjoining  the  iron  formation  has  also  undergone  great  change, 
being  converted  to  epidotic  and  micaceous  schist.  The  boundaries  of  the  metamorphic 
aureole  are  exceedingly  irregular,  sometimes  rocks  near  to  the  intrusive  granite 
being  practically  unmodified,  while  others  more  remote  have  suffered  complete  alter- 
ation. 

Magnetic  Point 

Magnetic  point  on  the  north  shore  of  East  Kabenung  lake  is  a  short  bean-shaped 
strip  of  land  connected  with  the  mainland  by  a  narrow  neck.  Along  the  exposed  southern 
face  of  the  point  runs  a  line  of  low  cliffs  composed  of  the  Helen  sediments.  The  northern 
face  of  the  ferruginous  band  is  for  the  most  part  drift-covered,  but  in  a  few  places  soft 
phyllitic  schists  (very  probably  fragmental)  outcrop  at  a  distance  of  about  thirty  yards 
back  from  the  water,  giving  a  maximum  width  to  the  belt  of  at  least  thirty  yards.  Still 
farther  north  on  the  mainland  only  a  few  small  exposures  of  solid  rock  are  visible,  and 
these  are  mostly  of  schist  containing  narrow  bands  of  magnetic  chert.  In  taking  our 
magnetic  readings  while  traversing  the  bands  the  compass  showed  a  phenomenal  devia- 
tion irregularly  both  to  east  and  west  for  over  a  quarter  of  a  mile  north  of  the  water. 
It  may  be  presumed  that  lenses  at  least  of  iron  formation  occur  within  the  schists  for 
this  distance,  though  the  surface  covering  of  clay  and  moss  precluded  actual  observation. 

The  Magnetic  point  belt  outcrops  for  some  two  hundred  and  twenty-five  yards 
along  the  point  itself,  and  appears  on  a  small  island  just  off  the  shore  and  on  several 
adjoining  islets  still  farther  east.  Thje  bands  are  a  continuation  of  others  occurring 
in  schists  and  phyllites  for  over  one  hundred  yards  across  the  strike  on  the  mainlanl 
to  the  west. 

The  iron -bearing  rocks  of  Magnetic  point  are  composed  almost  entirely  of  msj?- 
i.etite-grtinerite   schist.     Sometimes   this   may    consist    of  wide   lenses    of   a  Fomewii^t 
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n.agnetic  granular  chert  alvaya  oontkining  ft  few  needles  of  griinerite,  and  but  slightly 
inUrbanded  Uyen  of  sparkling  coarsely  crystalliae  magnetite  and  light  yallowiah 
p-ij-green  griinerite,  and  finally  of  bande  three  to  four  inches  wide  of  almosl  para 
i>i^netit«.  Sometimes  the  magnetite-griinerite  schist  contains  so  much  magnetite, 
especially  where  the  wider  layers  of  magnetite  occur,  that  it  is  practically  an  iron 
pre.  The  beds  of  iron  formation  at  Magnetic  point  He  quite  one-half  mile  south  of  fiEie 
piin  masG  of  intmsive  granite,  and  it  is  unlikely  that  this  caused  Ifae  pronounced 
metamorpbbm  of  the  iron  sediments.  This  great  transformation  may  Be  partly  due 
ic  the  istmsions  of  basic  igneous  rocks  which  at  least  occur,  though  to  what  extent 
is  not  known,  but  it  is  probably  mainly  the  result  of  the  intense  dynamic  strain  which 
ihe  rocks  in  the  immediate  vicinity  have  undergone. 

Analyses  were  made  for  iron,  etc.,  of  several  specimens  of  the  iron-bearing  rocks 
from  Magnetic  point.  Number  11  is  a  epecimen  of  a  highly  magnetic  griinerite  schisl, 
md  Number  12  of  a  coarsely  crystalline  magnetite  from  one  of  the  narrow  bands 
ibors  described. 
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The  strike  is  decidedly  irregular,  the  beds  being  often  brecciated.  The  dip  le 
lur^rds  the  south  at  an  angle  of  7S°  to  86°.  Magnetic  point  is  probably  at  about  tEo 
ontre  of  a  crumpled  synclinal  fold,  towards  which  the  troughs  pitch  from  eit&er 
side.  The  narrow  bands  of  Hden  sedimente  of  Magnetic  point  and  of  the  still  nar- 
rower lenses  farther  north,  are  the  bottoms  of  synclinal  folds  of  a  high  order — all  that 
nrasiii  of  what  were  once  parts  of  a  wide  belt  of  iron  sediments,  probably  cJ  great 
)l>LckDesg. 

Evans  Creek  Area 

The  Evans  creek  area  lies  close  to  Evans  creek  and  to  the  northeast  of  Godon 
kk».  The  area  contains  two  pronounced  bands,  and  possibly  a  third  band  of  iron 
form»tion,  which  run  generally  parallel.  The  more  southern  <rf  the  two  pronounced 
Unds  forms  a  decided  ridge  some  two  miles  northeast  of  Godon  lake,  while  the  more 
lorthem  band  lies  abont  half  a  mile  farther  northeoat  on  the  northern  side  of  Evans 
<rtek.  Just  south  of  the  creek  a  few  scattered  outcrops  occur  along  the  flanlc  of  ^ 
li  eh  drift-covered  hill.  These  may  represent  a  separate  band  or  may  properly  belont; 
I"  the  northern  band  a  few  yards  distant  on  the  other  side  of  the  creek. 

The  rocks  consist  of  evenly  banded  highly  magnetic  chert,  and  ol  rusty  sacchar- 
C'da]  chert.  On  the  northern  band  the  main  outcrop  of  the  iron  tonuation  is  rather 
Ihs  than  a  quarter  of  a  mile  long  and  with  a  maximum  width  of  about  176  feet.  It 
faes  as  a  low  hill  with  abrupt  cliffs  facing  the  creek  on  the  southwest  side.  To  thi 
portheaat  it  is  bordered  by  a  sand-plain,  in  which  it  also  disappears  to  the  southeast, 
lo  the  northwest  near  where  it  dips  below  the  sand-plain,  it  is  much  mixed  with  a 
^oft  chloritic  schist.  At  three-quarters  of  a  mile  farther  to  the  west-northwestward  nn 
Futcrop  of  iron  formation  appears  above  the  sand-plain,  and  rather  less  than  a  mile 
W  the  east-southeast  a  lens  of  whitish  gray  and  rusty  chert  occurs  in  schist.  This  lena 
ii  ibaat  forty  feet  wide,  and  about  four  times  as  long.  The  strike  of  the  band  varies 
Iron  N.  50°  W.  to  N.  80»  W.,  and  the  dip  to  the  southwest  at  from  59°  to  70°.  Th;e 
t«nd  is  nupposed  to  be  a  compressd  synclinal  fold,  but  no  direct  evidence  bearing  on 
<tis  point  could  be  obtained.  The  more  southern  band  is  much  longer  and  more  con- 
tmiions  than  the  northern  band.  It  runs  somewhat  brokenly  for  more  than  a  mile 
«nd  1  quarter,  and  is  cut  off  by  diabase  to  the  east -southeast,  and  disappears  below  the 
"nd-pUin  at  the  edge  of  Evans  creek  in  the  opposite  direction.  Its  width  ia  for  the 
nost  part  somewhbt  uncertain,  but  at  one  point  at  least  it  is  not  less  than  250  feai 
'^rim.  Strnrturally  and  lithologiclly,  it  may  be  considered  aa  similar  to  the  northern 
^ind. 
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PRANCES  MINE  AND  NEIQHBORnOOD 

The  Fmncea  mine  range  is  an  irregular-shaped  hill  presenting  eteep  talus-rolieTed 
cliffs  to  the  north,  northwest  and  east,  and  grading  off  to  the  Houthwost  and  northeast 
in  long  aand^covered  slopes. 

The  onlj  solid  rocks  appearing  in  situ  on  the  Frances  mine  hill  are  of  the  Helen 
iron  formation,  and  these  consist  of  impoveriBhed  banded  chert,  very  ferruginous 
fanded  chert  or  soft  ore  jasper,  granular  pyritous  chert,  much  oxidized  aideritie 
chert,  and  few  seams  of  hematite.  The  total  outcrop  has  a  maximum  width  of  93^ 
feet  and  a  length  of  1,375  feet.  The  rocks  are  well  exposed  both  naturally  and  arti- 
ficially, and  comparatively  easy  of  field  study. 

The  iron  sediments  have  beon  crumpled  into  a  series  of  closely  compressed  north 
dipping  isoclinals,  each  with  a  decided  pitch'  from  east  and  west,  converting  tbem 
icto  deep  canoe-shaped  troughs.  Theee  relations  have  been  proved  by  ample  fidd 
evidence  supplemented  by  the  results  of  several  drill  holes.  The  strike  makes  many 
variations  from  regularity,  but  its  average  may  be  said  to  be  about  north  63°  west. 
The  dip  with  one  exception  is  always  to  the  north  at  a  high  angle  or  vertical.  Bv 
a  careful  study  of  tb^  strike  all  over  the  hill  it  was  observed  that  both  on  the  east 
and  west  sides  the  strike  of  the  upturned  beds  converge  towards  each  other,  as  wonU 
naturlly  be  expecf^d  in  synclinal  folds.  It  was  also  noticed  that  the  angle  of  convergence 
was  much  more  open  on  the  weat  side  than  on  the  east,  showing  a  steeper  pitch  of  tha 
troughs  on  that  side  of  the  hill.  At  the  Frances  the  beds  are  much  contorted,  and  in 
many  places  brecciated — the  results  of  long  continued  dynamic  strain. 

Several  small  and  unimportant  hodies  of  iron  ore  occur  on  the  surface,  and  were 
the  means  of  first  drawing  attention  to  the  Frances.  All  of  these  ore-bodies  are 
situated  on  the  top  of  (he  hill,  and  are  merely  surface  deposits.  The  ore  is  general!' 
a  rich,  compact,  soft  hematite.  It  is  sometimes  a  blue-black  slate  ore,  and  again  s 
hydrous  hematite,  probably  gbthite.  The  value  of  even  these  small  deposits  is  les.'^eoed 
bj  numerous  small  horses  of  jaspery  chert  and  geodes  of  quarts  crystal.  The  larger 
of  thieee  lenses  has  a  length  of  forty  feet,  and  a  greatest  width  near  the  middle  of  nias 
feet.  The  rock  underlying  the  iron  formation  is  a  soft  chloritic  schist,  as  discovered 
by  test  pits  and  drill  holes  and  as  exposed  at  several  places  to  the  souUi'  and  north  af 
Frances  mine  hill. 

'We  have  at  the  Frances  apparently  excellent  conditions  for  the  formation  of  a  Urg* 
ere  body:  to  recapitulate,  a  series  of  closed  north-dipping,  canoe^haped  troughs, 
having  a  greater  pitch  from  the  west  than  from  the  east,  lying  on  an  impervious 
basement  of  green  schist,  a  large  amount  of  iron  formation  from  which  to  draw 
material,  and  this  formation  brecciated  and  open  to  the  influence  of  oxygen  and  iron- 
bearing  solutions. 

From  a  careful  examination  of  the  hill  it  would  seem  apparent  that  the  '>«t 
roint  at  which  to  carry  out  prospecting  work  is  on  the  north  side,  since  the  prevailini! 
('ip  is  in  that  direction,  and  the  best  location  of  a  drill  hole  would  be  tuwards  ths 
western  end  of  this  side,  since  there  is  a  steeper  pitch  on  that  side,  and  hence  ths 
deepest  part  of  the  trough  containing  most  of  the  ore-body  might  be  expected  in  that 
position. 

During  the  time  the  prospect  was  being  worked  by  the  Algoma  Commercial 
Company  six  drill  holes  were  completed  and  two  more  started,  the  last  three  being  on  the 
north  side  of  the  hill.  Two  of  the  others  were  run  from  the  toot  of  a  shaft  sunk  od  one 
oF  the  small  or©  lenses  already  mentioned.  I  understand  that  these  were  drilled,  one  hori- 
eonial  to  prove  the  length  of  the  lens  of  ore,  and  the  other  vertical  to  test  its  depth. 
Both  soon  got  out  of  ore.  Had  the  latter  been  continued  deep  enough,  it  woald  doubtless 
hnvp  struck  ore  again,  but  even  if  it  had,  the  proof  obtained  would  have  .been  oi  little 
value,  because  it  was  too  far  east  to  have  reached  the  main  body  of  ore,  mnd  would  not 
have  shown  the  lateral  extent,  which  in  such  closely  compressed  troughs  as  occur  at  tbs 
Frnnces  is  an  important  feature. 
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The  other  three  drill  holes  were  carried  in  either  on  the  Bouthern  or  eftBtern  side. 

The  drill  hole  vhich  was  completed  on  the  north  side  of  the  hill,  was  successful 
IE  locating  ore,  aod  1  am  informed  that  at  a  depth  of  521  feet  a  coneiderable  stratum 
«u  entered. 

Sereral  specimens  of  iron  ore  from  the  small  lenses  on  top  of  the  hill  were  analysed, 
'^kich  proved  it  to  be  for  the  most  part  of  fair  gualitf.  Number  13  is  a  soft,  bluish 
.*d  ore;  other  specimens  were  of  a  somewhat  harder  variety. 
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Brotherton  Hill 


Apparently  Brotherton  hill  is  structurally  the  same  as  the  Frances  hill— that  is, 
il  c«iigiEtG  of  a  series  of  closely  compressed,  cauoe^h&ped  troughs  with  dip  aC  hisii 
tngles  to  the  north'  or  almost  Tertical,  and  with  a  general  strike  of  about  N.  75"  V/. 
Ihe  surface  outcrops  are,  however,  not  nearly  ho  good  and  those  seen  are  not  3S 
Iirorable  as  at  the  Frances,  and  on  the  whole  Srotherton  hill  may  be  considered  an 
ioFerior  prospect  compared  with  the  Frances.  The  total  outcrop  of  the  Helen  for- 
mition  is  rather  over  1,800  feet  long,  and  is  at  least  900  feet  wide  at  its  widest  part, 
Int  is  generally  much  narrower. 

The  rocks  of  the  iron  formation  at  Brotherton  hill  consist  chiefly  of  banded  grayish, 
luty  weathering  chert,  very  rarely  highly  ferruginous  chert,  granular  pyritous  chert, 
•sd  Goe-grained  blackish  chert.  At  the  southeast  corner  of  the  hill  and  separated  from 
ihe  highest  part  of  it  by  a  cedar  swamp,  is  an  outcrop  of  a  peculiar  massive  highly 
ffiroginous  pyritoua  rock  which  is  probably  a  phase  of  the  iron  formation.  On  the 
^Dth  side  of  the  hill  evenly  banded  soft  grayish  phyllites  occur  close  to  the  cherty 
lucb.  On  the  north  side  there  are  outcrops  of  chloritic  schists,  but  none  in  immediate 
contact  with  the  iron  formation. 

A  wide  dike  of  much  altered  diabase  crosses  the  hill  diagonally,  and  appears  to 
wild  sheet-like  offshoots  in  between  the  beds  of  iron  formation,  or  at  least  is  in  part 
pirsllel  with  the  beds  rather  thaii  traversing  them.  The  widespread  presence  of  this 
altered  diabase  materially   diminishes  the   economic  possibilities  of  Brotherton   hill: 

Firtt,  by  its  impervious  nature  preventing  free  circulation  of  iron-bearing  waters. 

Ftcond,  by  its  greatly  decreasing  the  amount  of  iron-bearing  formation,  from 
■Uch  to  draw  ferruginous  material. 

South  of  Kabenung  Lake 

The  broken  bftnds  of  iron  formation  lying  to  the  east  of  No-Fish  bay  are  almoit 
unworthy  of  consideration.  Roughly  speaking  there  are  three  narrow  bands,  never 
continuous  for  more  than  a  few  hundred  yards,  and  untraceable  for  much  lonjfer 
distances.  The  strike  ifi  in  general  N.  30"  E.,  though  there  are  numerous  slight  da- 
rtfturw  fr<Mn  this  course.  From  the  disparate  and  irregular  distribution  of  the 
rntcrops  taken  in  comparison  with  the  comparatrve  regularity  of  Ihe  strike  and  dip, 
it  la  presumed  that  there  must  be  marked  and  rapid  variations  in  the  pitch  of  th,» 
U\is  to  have  given  the  present  field  relations.  All  outcrops  are  apparently  in  genernl 
sfnclinat,  and  were  evidently  once  part  of  a  continuous  synclinorium. 

The  soothwestem  band,  if  so  broken  a  series  of  outcrops  can  be  so  connected,  is 
'bf  most  important  of  the  three.  This  band,  though  the  outcrops  are  for  the  moat 
I  >H  narrow  and  inconspicuous,  shows  along  its  course  eeveral  extraordinary  fairly 
vide,  lens-shaped  masses  of  very  rusty  granular  chert  suddenly  rising  in  caatle-like 
innn  above  the  low  muskeg.  One  of  these  monoliths,  about  300  yarSs  east  from  the 
naronra  between  Big  island  and  the  mainland  of  Kabenung  lake,  has  e,  width  of  at 
Uiat  90  yards,   but  dies  out   at  less  than    175  yards   in   green   schists.  This   abrupt 

appearance  and  disappearance  of  knobs  of  the  iron  formation  is  very  typical  of  this 
^rt  or  the  area. 
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The  belt  of  iron  formation  which  is  continuous  for  over  one-half  mile  from  the  foot 
of  Perry^s  bay  of  Kabenung  lake  to  the  south  of  White  Water-Lily  pond  is  also  un- 
important, having  a  maximum  width  of  only  thirty-five  yards  and  dying  out  ij 
quartz-porphyry  schists  to  the  eastward.  The  dip  was  observed  to  be  about  vertical 
or  with  very  slight  inclination  to  the  aouth,  and  the  average  strike  about  east  with 
variations  from  S.  65°  E.  to  N.  80^  E. 

Lithologically,  this  portion  of  the  Helen  formation  shows  rusty  banded  cherts, 
handed  jaspers  and  hard  black  chert.  With  them  is  associated  black  phyllite,  and  the 
formation  is  bordered  by  various  sericitic  schists.  On  one  of  the  cross  valleya,  cutting 
the  low  ridge  of  hills,  which  represents  geographically  the  Helen  formation,  and  run- 
ning at  right  angles  to  the  main  axis  of  White  Water-Lily  pond  from  its  western  end, 
some  thin  beds  of  bog  iron  ore  were  discovered.  This  deposit  is;  small  and  local,  and 
hffuce  not  of  much  economic  value. 

The  belt  which  runs  eastward  along  the  low  ri^  from  the  entrance  of  Elmo 
c?eek  into  lake  Elmo  is  continuous  for  over  one  mile,  dying  out  a€  either  end  q 
''tails''  in  mashed  felsites  and  quarts-porphyries.  The  band  has  for  the  most  part 
a  uniform  strike,  but  shows  major  irregularities  from  north  80^  east  to  south  75^ 
oast,  besides  numerous  smaller  contortions ;  and  even  breccias  occur.  It  is  of  extremely 
uncertain  width,  being  over  a  hundred  yards  across  at  one  point  and  at  a  very  short 
,    distance  beyond  rapidly  narrowing  to  less  than  one-half  of  that  width. 

Lithologically,  the  iron-bearing  rocks  consist  of  interbanded  chert  and  magnetite, 
and  of  rusty  granular  chert.  Beds  of  chloritic  green  schist  of  uncertain  origin  are  in 
some  places  interstratified,  and  very  frequently  mashed  quartz-porphyry  appears  in 
connection  with  it.  The  latter  is  apparently  older  than  the  iron  formation,  and  from 
its  widespread  occurrence,  associated  with  the  iron  sediments,  it  is  judged  that  erosion 
Las  removed  by  far  the  greatest  portion  of  th^  iron  formation,  laying  bare  the  under- 
lying material.     The  lake  Elmo  band  is  thus  of  small  commercial  value. 

Leach  Lake  Bands 

Of  the  numerous  synclinal  bands  and  sub-bands  once  part  of  a  wide  synclinoriuin, 
occurring  to  the  east  of  Leach  lake,  only  three  need  be  considered  in  a  detailed  way. 
These  are  bands  2,  3  and  4,  which,  uniting  in  a  high  hill  about  one-half  mile  to  the 
northeast  of  Leach  lake,  diverge  towards  the  southeast  as  V-shaped,  prevailingly  south- 
easterly pitching  troughs.  They  are  represented  topographically  by  steep  hills  of 
irregular  outline  separated  by  deep  valleys  marking  where  erosion  has  cut  through  the 
iron  formation  and   attacked  the  soft  underlying  schists. 

The  rocks  of  the  Leach  lake  belt  have  a  wide  lithological  variation,  and  show  almost 
every  phase  of  the  Helen  formation.  They  consist  of  rusty,  sometimes  highly  mag- 
r.etic,  banded  chert,  often  soft  ore  jasper,  sideritic  and  pyritous  chert,  rusty  quartzitio 
rnd  granular  chert,  amphibolitic  schist,  and  of  small  bodies  of  hydrous  hematite  and 
of  silicious  magnetite. 

Band  2  is  a  canoe-shaped  trough  dipping  to  the  southwest  at  a  high  angle,  or 
standing  vertically,  and  having  apparently  a  major  pitch  towards  the  southeast.  The 
iron  formation  is  well  exposed,  and  is  seen  to  be  bordered  on  either  side  by  fine-grained 
chloritic  £chists.  The  band  has  a  length  of  about  1,100  feet  and  dies  out  in  lenses  in 
schist  at  both  ends,  and  is  partly  covered  by  sand-plain  to  the  southeast.  It  has  a 
I'laximum  width,  at  about  100  yards  northwest  of  the  township  line,  of  225  feet.  This 
^«idth  diminishes  in  either  direction  away  from  the  maximum  point  and  has  an 
average  of  about  100  feet.  The  strike  is  as  a  rule  uniform,  running  about  northeast. 
The  chert  often  shows  an  obscure  lensoidal  banding  which  may  represent  a  friction 
breccia. 

Band  3  is  much  the  most  prominent  of  the  Leach  lake  bands,  and  is  continuous 
for  about  a  mile  and  a  quarter.  Towards  the  northwest  the  belt  is  narrow,  having  an 
overage  width  of  less  than  76  feet,  but  at  Ffome  500  yards  southeast  of  the  point  where 
\i   crosses  the  township   line,  it  rapidly   widens  to   300  feet   and   in   some  places  even 
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more,  maintaining  this  width  for  almost  one-half  mile.  Lithologicaily  and  structurally 
it  is  practically  a  repetition  of  band  2,  but  it  was  noticed  that  the  rocks  were  rudtier, 
nore  decomposed,  less  magnetic  and  more  brecciated  in  band  3  than  in  band  2.  Start- 
ing from  its  northwestern  extension  the  strike  varies  from  south  65°  ear*-  to  south 
b5°  east,  a£i  far  as  a  point  some  500  yards  beyond  the  crossing  of  the  township  line, 
nbere  it  changes  more  to  the  east  and  finally  slightly  to  the  north  of  east  at  its  point 
ol  disappearance.  The  major  pitch  of  the  trough  is  probably  towards  the  southeast 
end  east,  and  doubtless  there  are  several  minor  pitches  in  the  opposite  direction  not 
sliown  by  the  field  relations. 

About  one-half  mile  east  of  the  township  line  a  wide  dike  of  greenstone  cuts 
diagunally  across  the  upturned  beds,  and  as  this  dike  is  approached  from  either  aide, 
the  iron-bearing  rocks  become  highly  ferruginous  and  locally  so  much  so  as  ita  be  called 
iron  ores.  At  this  point  from  various  field  relations  it  seems  probable  that  the  pitch 
of  the  syncline  is  from  either  side  towards  the  dike,  giving  conditions  fit  for  the  for- 
niatioD  of  an  ore  body  on  either  side.  Several  small  ore  bodies  actually  occur  on  the 
surface.  One  of  these,  an  impure  hydrated  hematite,  borders  the  dike  on  the  west 
side.  Two  others  on  the  east  side  of  the  dike  occur  close  together  and  may  in  reality 
be  one  deposit.  The  most  westerly  is  at  least  forty-five  feet  long  and  slightly  narrower, 
while  the  other  is  apparently  of  much  smaller  dimensions  and  is  as  well  much  mixed 
with  chert.  The  ore  is  a  silicious  magnetite  not  of  very  high  grade,  as  shown  by  the 
following  anal3rse8: 
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These  lean  oreel  are  indicative  of  possible  greater  quantity  and  of  better  quality 
lower  down  the  trough. 

These  deposits  are  known  as  Scott's  prospect,  and  in  the  autumn  of  1902  some 
preliminary  exploration  was  done  by  the  Algoma  Commercial  Company  at  this  point, 
and  several  small  houses  erected.     See  sketch  at  page  336. 

Band  4  is,  in  its  geological  structure  and  lithology,  similar  to  bands  2  and  3. 
I^  merges  with  band  3  towards  the  northwest  and  dies  out  abruptly  to  the  east.  It 
has  a  total  length  of  aln:ost  one  mile,  and  an  uncertain  width  varying  from  le^s  than 
'o  feet  to  over  200  feet.  The  strike  changes  from  south  65°  east,  towards  the  western 
'^nd  of  the  band  to  slightly  north  of  east  at  the  other  end. 

Sub-band  A  is  an  offshoot  from  band  3  at  a  point  some  700  yards  east  of  the  place 
^here  that  band  crosses  the  township  line. 

Though  the  rocks  of  the  Leach  lake  bands  are  rather  poorly  exposed,  owing  '  o 
the  amount  of  drift  on  the  hillsides,  still  for  the  most  part  the  outcrops  are  sufficiently 
^<'od  to  enable  one  to  understand  the  field  relations.  Before  the  forest  was  so  completely 
rpmoved  by  fires  this  would  not  have  been  so  easy  a  matter,  for  to  the  e^.stward,  along 
the  continuation  of  sub-band  A,  the  forest  growth  is  so  thick  and  the  few  outcrops 
*'>  small  as  to  make  the  field  Eltudy  most  difficult  and  unsatisfactory. 


East  of  Qodon  Lake 

About  a  quarter  of  a  mile  northeast  of  the  northeast  corner  of  Godon  lake  there 
are  two  low  hills  of  iron  formation.  The  crests  of  the  hills  are  about  150  yards  apart, 
and  a  shallow  valley  intervenes  between  the  two.  This  low  valley  may  indicate  the 
rresence  of  achist,  but  if  it  does  not,  and  certainly  no  outcrops  of  schist  are  visible, 
then  the  total  width  of  iron  formation  exceeds  150  yards.  The  band  narrows  to  the 
w>uthward,  but  is  continued  brokenly  to  the  base  of  Diabase  hill — a  distance  of  about 
three^juarters  of  a  mile.  The  iron  formation  comprises  chiefly  unhanded  varietia-s 
rf  Tery  pyritous  and  often  rusty  cherts,  and  very  quartzose  cherts.  Very  small  deposits 
<^i  bosj  iron  ore  occur  near  the  north  of  the  band.     A  specimen  analyzed  as  follows : 
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East  of  Pyrrhotite  Lake 

The  occurrence  of  a  deposit  of  magnetic  pyrites  or  pyrrhotite  lying  to  the  east 
of  Pyrrhotite  lake  and  connected  to  it  by  a  narrows,  is  scientifically  exceedingly  inter- 
esting as  exhibiting  a  phase  of  the  Helen  formation  in  which  the  sulphide  is  the 
predominating  mineral  rather  than  the  accessory.  The  dimenfiions  of  the  deposit 
could  not  be  accurately  ascertained,  owing  to  the  amount  of  drift  covering,  but  the 
Helen  formation  at  this  point  has  a  maximum  width  of  at  least  50  feet  and  is  con- 
tinuous for  quite  200  feet  and  probably  more  beneath  the  drift-covered  hill  to  the 
southeast,  though  of  course  the  sulphide  deposit  is  much  smaller.  The  deposit  is  simply 
a  highly  pyritous  and  pyrrhotitic  chert,  becoming  rusty  and  much  less  metalliferous 
along  its  couri^  to  the  southeast.  Sometimes  it  consists  entirely  of  pyrite  and  pyrrho- 
tite with  probably  some  magnetite,  or  again  chert  predominates.  In  places  the  sulphides 
are  oxidized,  producing  a  rusty  '4ron  hat''   of  limonite. 

A  very  rusty,  much  silicified,  felsite  schist  borders  the  band  to  the  northeast  anJ 
a  weathered  sideritic  £^hist  to  the  southwest.  This  sideritic  schist  is  also  interstratifiei 
with  the  pyritous  chert  along  its  southeastern  extension.  The  pyrrhotite  does  not 
carry  nickel.     The  rusty  limonite  gives  the  following  analysis: 
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Some  preliminary  exploration  work  was  carried  out  by  the  Algoma  CJommercial 
Company  both  east  of  Godon  lake  and  at  the  pyrrhotite-pyrite  deposits  in  1^. 

Eccles  Lake  Claims 

The  Eccles  lake  claims  are  thirty-two  40-acre  claims  situated  east  of  the  Magpie 
river.  They  stretch  from  north  to  south  for  a  mile  and  a  quarter  at  a  distance  of  2 
miles  to  3^  miles  above  McKinnon's  bridge.  The  claims  were  staked  because  of  the 
occurrence  of  certain  bands  of  the  Helen  formation  within  the  green  schists  of  the 
area  covered.  It  has  already  been  mentioned  that  geographically  they  belong  witj 
the  eastern  range,  though  they  have  a  geological  connection  with  the  northern  range 
as  well. 

The  whole  area  is  more  or  less  rough  and  rocky,  though  no  very  pronounced  hills 
exist.  The  valley  of  the  Magpie  is  for  the  most  part  low  and  drift-covered,  often  with 
a  sand-plain,  while  away  from  the  river  both  to  east  and  west  low  ridges  of  hills  are 
d'vided  by  deep  valleys.  The  country  is  completely  bereft  of  timber,  having  been 
burnt  some  four  or  five  years  ago.  Owing  to  this  fact  the  exposures  of  rock  are  ex- 
ceedingly good,  and  the  solid  rock  liot  being  much  drift-covered,  I  had  an  excellent 
chance  to  study  the  region,  and  was  enabled  to  elucidate  many  of  the  problems  which 
Itad  troubled  me  in  other  parts  of  the  district. 

The  rocks  of  the  area  are  the  green  schists  so  typical  of  the  Michipicoten  district. 
They  consist  of  massive  chloritic  schists,  seriticized  and  rusty  quartz-porphyry  schists. 
nacreous  felsitic  schists,  which  included  sheets  of  granite  and  porphyry,  and  a  peculiar 
lensoidly  banded  quartz  porphyry  schist,  probably  an  autoclast,  but  pften  bearinis; 
a  singular  resemblance  to  a  conglomerate.  In  the  quartz  porphyry  £l:hists,  and  some- 
times in  the  massive  chloritic  schists,  are  the  lenses  of  the  Helen  formation.  All  these 
rocks  are  invaded  by  numerous  dikes  and  bosses  of  dolerite  and  diabase,  and  the  region 
was  evidently  one  of  former  volcanic  activity.  None  of  the  lenses  of  iron  formation 
are  of  any  economic  importance,  and  most  of  them  are  too  small  to  be  even  discussed, 
consisting  only  of  stringersi  a  few  inches  wide  and  dying  out  within  a  few  feet. 

Band  A,  lying  about  a  quarter  of  a  mile  south  of  Eccles  creek,  consists  of  a  series 
of  small  broken  lenses,  running  in  an  interrupted  belt  for  some  800  yards.  The  lenses 
are  mostly  about  three  feet  wide,  and  are  of  blackish  and  whitish  crystalline  chert. 
always  intermixed  with  green  schists.  At  half-way  along  the  broken  band  (some  200 
yards  east  of  the  boundary  line  between  townships  28  and  29,  range  26)  the  separated 
lenses  collect  to  form   a  decided  band   of  blackish    and    whitish    chert    with,    in   scJme 
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tivxs,  pyritona  chert,  and  with  a  great  deal  of  green  achiat.  The  achist  and  iroTi 
Ijcmation  together  are  at  leasE  thirty  yards  wide,  but  the  total  width  of  all  tho 
looses  of  iron  formation  within  the  schiat  docis  not  exceed  fifteen  yarda.  Beyond  this 
toint  the  cbert  lences  bood  narrow  and  die  out  in  "taila"  or  appear  aa  brecciated 
Irtgineiits  of  black  and  white  chert  or  banded  jasper  in  a  matrix  of  soft  green  Ethist. 

Band  B  is  even  narrower  than  the  last,  and  ia  practically  connected  with  it — the 
lenses  arbitrarily  specified  as  forming  one  band  practically  passing  into  and  giviug 
place  to  the  lensea  of  the  other.  Like  the  laat  it  consists  of  mnch  impoverished 
iritgnetic  black  chert. 

Band  C  liea  nearer  the  northwest  shore  of  Eccles  lake.  It  consists  of  a  number 
01  bri^en  lenses  of  banded  jasper  occurring  in  quartz-porphyry  schists  for  some  thirty 
iards  across  the  strike,  and  is  very  niuch  intermixed  with  schist.  The  lensps  are 
t.-sceable  tor  some  190  ^ards  in  the  direction  of  the  strike,  which  is  north  70'^  nest, 
but  in  thb  dittance  the  lenses  often  die  out  and  only  brecciated  fragments  are  vi.sible 
\i  the  green  achiata.  Again  they  reappear  as  tails  to  continue  some  sixty  or  serenty 
ifet,  then  to  die  out  again  or  give  place  to  other  lenses  a  few  feet  to  the  south  or 
lurth.  The  wideat  ien^t  was  observed  to  have  a  maximum  width  of  eight  foat,  and  tb^ 
total  width  of  all  the  lenaes  at  this  point  was  scarcely  twice  that  width. 

Band  D,  which  occurs  some  150  yards  south  of  the  last,  is  of  much  the  same  gener^il 
(haracter.  It  has  a  strike  of  north  80°  west,  and  dips  vertically.  Like  the  last,  the 
iiou-bearing  rock  is  made  up  almost  entirely  of  banded  jasper,  and  in  placo^  tho 
Ditgaetite  constituent  of  this  rock  predominates,  and  small  seams  of  rather  impover- 
^ili«d  crjitallice  black  magnetite  and  red  hematite  are  found.  The  band  was  traced 
TLth  rereral  gaps,  for  over  a  quarter  of  a  mile.  It  is  widest  some  fifty  yards  from  the 
lake  store,  wfcere  it  bes  a  width  of  about  eighteen  yards  aod  consists  of  blue-blaca 
impoverished  magnetic  jaaper  interst ratified  with  red  crystalline  chert.  Beyond  this 
point  the  bands  die  out,   but   re-appear   prominently  at   110  yards   and   again    at    300 

It  is  evident  that  the  scattered  and  disconnect«d  lenses  of  iron  formation,  oliscrvt^d 
cu  the  Eccles  lake  claimi,  are  the  remnants  of  former  much  larger  bands  which  havo 
b*en  almost  entirely  removed  by  erosion,  leaving  only  narrow  shallow  troughs  lu  luark 
Khtt  were  probably  minor  synclines  in  a  larger  synclinorium  before  auh-aerejl 
ensioQ  had  proceeded  so  far  as  it  has  at  present. 


SPECIAL    AREA5    OF    THE    WESTERN    RANGE 

Near  Mouth  of  Julia  River 

Outcropping  prominently  on  the  Lake  Superior  shore  about  three  and  a  half  tuilpa 
srntheast  of  the  Pucaawa  river,  on  the  prominent  rocky  point  beyond  the  mouth  of 
the  .Julia  river  are  ten  narrow  parallel  hands  of  Helen  formation.  They  differ  so 
natrrially  from  each  other  in  lithological  characteristics  that  it  will  be  well  to  describe 
lith  ene  separately,  beginning  at  the  moat  westerly,  and  numbering  towards  thp  oust. 

1.  Band  number  1,  of  rusty  even-handed  chert  has  a  thickness  of  four  feet.  It  is 
tri^erlain  by  soft  green  achist  and  overlain  by  diahaKe,  which  appears  sheet-lii  >iu'. 
^hich  may  be  a  dike  cutting  across  the  dip  but  parallel  with  the  strike.  North"'  ''  t!v 
from  the  dike  along  the  shore,  squeezed  porphyrites  are  cut  by  numerous  diabase  ihki.";. 

2.  Some  seventy  feet  southeast  of  band  number  1  occurs  the  second  band.  It  Ii3!t 
>  iDiiinium  thickness  of  S  feet  7  inches,  and  strikes  north  4(fi  east  and  dips  at  ^i° 
in  1  Eorthweaterly  direction.  It  i£l  traceable  for  about  126  feet  inland  from  the  E-bore, 
)r.d  IB  then  lost  beneath  drift  covering.  The  overlying  green  schist  looks  Bgg1omorati>:, 
i'nt  is  probably  an  old  lava.  The  iron  formation  consists  chiefly  of  jaapyllite.  nith 
liiniii  of  bright  crimson   jasper  and   sparkling   specular  hematite.  Sometimes    it    is 
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slaty  and  pyritous.     A  narrow  sheet  of  diabase  four  inches  thick  is  interstratified.    The 
jaspyllites  are  often  highly  ferruginous.     A   sample  taken   for  analysis  gave  the  fol 

lowing  result: 

Fe.  8.       P. 

No.  18 ' 46.41        .06"       .092 

3.  fiand  3  lies  some  twenty  feet  southeast  of  number  2.  It  dips  at  an  angle  of 
24^,  has  a  thickness  of  three  feet  nine  inches,  and  consists  chiefly  of  dark  grayi^^h 
chert.  The  beds  show  many  faults,  of  small  throw,  the  plane^l  of  which  are  cemented 
by  calcite.     Above  the  bed  lies  a  schist  of  agglomeratic  appearance. 

4.  Sixty-five  feet  southeast  of  the  third  band  is  the  fourth  band — a  lens  of  chert 
two  feet  thick.  It  is  underlain  by  evenly  banded  schist  and  overlain  by  a  schist  whicn 
looks  agglomeratic.     The  band  ie;  traversed  by  a  dike  of  diabase  six  feet  wide. 

5.  Band  5,  twelve  feet  southeast  of  number  4,  i£i  ten  feet  thick  and  consists  oi 
mixed  impure  jaspyllites  and  slates.  It  is  underlain  by  a  schist  which  is  apparently 
an  altered  amygdaloid. 

6.  A^out  125  feet  from  the  last  band  is  the  sixth  band,  only  three  feet  thick  and 
much  mixed  with  phyllite. 

7.  At  25  feet  southeast  of  number  6  lenses  of  jasper  often  very  ferruginous,  occur 
with  ferruginous  phyllites,  the  band  in  all  being  four  feet  thick  and  underlain  by 
opidotic  and  nacreous  felsitic  schistsi. 

8.  Twenty-five  feet  beyond  the  last  is  the  eighth  band,  which  is  a  narrow  lens  of 
pyritous  banded  chert  eighteen  inches  thick. 

9.  One  hundred  and  twenty-five  feet  southeast  of  number  8  is  the  ninth  band, 
three  feet  thick  and  consisting  of  chert,  phyllite,  etc. 

10.  The  la£)t  band  lies  twenty-five  paces  beyond  the  ninth.  The  band  consists  fro  n 
the  bottom  up  of  one  foot  of  banded  chert,  two  feet  of  soft  chloritic  schist,  then  four 
feet  of  banded,  often  highly  ferruginous  cherts  and  phyllites.  The  whole  band  is 
underlain  by  chloritic  schists  with  narrow  sheets  of  whitish  felsite  and  overlain  bv 
chloritic  schists. 

All  the  bands  of  iron  formation  dip  at  angles  less  than  45^  to  the  northwestward. 
The  structure  is  apparently  monoclinal,  and  there  is  no  evidence  of  reduplication  by 
faulting  or  folding  It  will  be  seen  that  in  a  thickness  of  about  293  feet  of  rock 
allowing  an  average  dip  of  35^  for  the  horizontal  width  of  494  feet  of  schist,  about 
42  feet  consist  of  sedimentary  rocks  of  the  iron  formation,  and  the  rest  are  apparently 
wholly  schists  of  igneous  origin,  or  for  the  most  part  of  igneous  origin.  These  bands 
lying  near  the  mouth  of  the  Julia  do  not  seem  to  be  of  much  economic  value,  unless 
the  content  in  iron  increases  downward  as  is  possible,  but  they  are  interesting  a8 
representing  the  type  of  all  the  western  range  proper — ^that  is,  of  exhibiting  a  number 
of  parallel  beds  of  iron  formation  interstratified  with  schists  and  having  what  seems 
to  be  monoclinal  structure.       See  sketch,  page  336. 

Laird*s  Claim 

About  three  and  a  half  miles  north  20^  east  of  the  bands  near  the  mouth  of  the 
Julia  river  is  Laird's  claim,  on  which  occur  several  bands  of  iron  formation  exposed, 
end  probably  others  beneath  the  drift,  which  though  not  outcropping  are  indicated 
by  a  strong  magnetic  attraction  in  crossing  the  strike  of  the  beds.  In  going  north  the 
most  southern  band  id  the  first  prominent  outcrop  of  solid  rock  which  appears  abov*; 
the  sand-plain  stretching  north  from  Julia  river.  It  rises  as  a  low  cliff  about  nino 
feet  high.  The  band  of  iron  formation  is  about  thirteen  feet  thick  at  the  thickest 
point  and  consists  of  mas^netic  phyllites  and  hi&;hlv  magnetic  banded  chert,  composed 
of  impure  magnetite,  with  bands  of  grayish  black  chert.  For  the  most  part  it  is  almoit 
sufficiently  ferruginous  to  be  called  a  lean  iron  ore.  An  analyses  of  a  representative 
specimen  gave  the  following  result : 

Fe.  8.       P 

No.  19 36.24    Trace*.    .07* 
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Overlying  the  iron  formation  is  a  schistose  porphyrite,  while  beneath  it  is  a  soft 
chloritic  schi£|b.  The  band  is  continuous  for  about  a  quarter  of  a  mile,  and  lenses 
out  in  schist  to  east  and  west.  The  formation  has  ia  gentle  .northern  dip  of  about 
]&"  or  18^. 

North  from  this  band  lenses  of  magnetic  chert  appear  in  the  schist  for  over  -^ 
(quarter  of  a  mile.  None  of  these  are,  however,  of  any  prominence  save  the  most 
northerly.  This  band  is  about  four  feet  thick  and  dips  to  the  northward  at  about 
20^.  It  ie/  not  nearly  so  ferruginous  as  the  southern  band  described,  and  consist 3 
d  somewhat  crumpled  banded  chert,   under  and  overlain  by  grayish  chloritic  schist. 


Bands  North  of  Julia  River 

Stretching  eastward  from  Laird's  claim  is  an  iron-bearing  horizon  over  a  quarter 
of  a  mile  in  width.  This  iron-bearing  horizon  consists  by  no  means  entirely  of  rocks 
o1  the  iron  formation,  but  within  it  occur  frequent  lenses  and  definite  bands  of  gen- 
erally very  magnetic  chert  which  are  visible  perhaps  for  a  few  yardEJ  only  or  perhaps 
for  nearly  one  hundred  yards,  and  in  general  the  whole  is  very  much  drift-covered. 
Very  detailed  investigations  will  be  necessary  in  this  locality  before  the  value  of  these 
scattered  lenses  of  magnetic  chert  or,  often  more  correctly,  impure  cherty  magnetite,  can 
be  ascertained ;  but  from  the  brief  survey  that  we  were  able  to  give  it,  it  would  seem  to 
be  a  horizon  well  worth  while  prospecting.  I  would  suggest  the  carrying  out  of  very 
careful  magnetic  work,  and  where  that  work  warranted  it,  stripping,  if  this  were  as 
all  feasible,  otherwise  the  sinking  of  test-pits  or  small  prospecting  shafts. 

The  most  prominent  of  these  bands  occurs  a  few  hundred  yards  north  of  the  Julia 
r"-er,  and  about  four  and  a  half  miles  north  of  the  Lake  Superior  shore,  north  from 
A  point  opposite  the  first  considerable  island  southeast  of  the  mouth  of  the  Pucaswa 
Dyer.  The  len^e  consists  of  bluish-black  cherty  magnetite,  with  which  is  interbanded 
some  whitish  chert  and  banded  grayish  chert.  In  places  it  is  overlain  by  a  magnetic 
[hyllite,  and  again  by  a  highly  schistoEle  porphyrite.  The  band  dips  in  a  northeasterly 
direction  at  an  angle  of  about  33^,  and  strikes  north  65^  west.  The  thickness  of  th<3 
(•ed  is  rather  uncertain,  but  it  is  probably  twenty-four  feet  and  may  be  more.  For 
the  most  part  the  bed  is  highly  ferruginous.  The  following  analysis  is  that  of  a 
specimen  of  impure  magnetite  chert  but  there  are  other  specimens  containing  a  much 
higher  content  in  iron  : 

Fe.  S.       P. 

No.  20 38.37        .06        1.8 

"Ihe  bed  outcrops  for  about  fifty  yards  to  the  westward  from  the  highest  point  ot 
the  cliff  in  which  it  appears,  and  is  also  visible  at  intervals  for  160  yards  in  the 
opposite  direction. 

David  Katossin's  Claims 

David  Katossin's  claims  lie  north  of  David's  lakes,   and  are  staked  on  bands  of 

iron  formation  which  occur  in  chloritic  schists  for  nearly  a  quarter  of  a  mile  across 

Ibe  strike,  and  extend  brokenly  for  over  a  mile  in  the  opposite  direction.     The  widest 

band  which  is  also  the  most  southerly,  has  at  its  widest  point  a  surface  width  of  115 

feet.     It  has  a  general  strike  of  N.  SO**  W.,  and  dips  at  46^  northward.     On  the  north 

side  of  this  band  the  iron  formation  consists  of  interbanded  bluish  impure  magnetite 

and  grayish  chert.     In  the  middle  it  is  rudty  and  contains  considerably  sugary  chert, 

while  on  the  south  side  it  is   a  somewhat  magnetic  chert.     An   analysis  made  of  a 

rich  specimen  from  this  southern  band  gave  the  following  result : 

Fe.  S.       P. 

No.  21 •. 43.58        .lo'       .076 

All  the  lenses  and  bands  of  iron  formation  on  David  Katossin's  claims  seem  to  bs 
of  very  uncertain  width  and  length,  and  in  fact  this  is  a  characteristic  of  the 
whole  western  range.  The  bands  may  have  a  fair  width  for  a  few  yards  and  then 
perhaps   suddenly   narrow  and  die  out,   giving  place  to  another  short  lens  or   band, 
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uorth  or  south  of  the  last^  which  in  its  turn  will  extend  9ome  distance,  and  finally 
give  place  to  another.  The  structure  of  the  bands  is  apparently  a  series  of  mono- 
clinal  folds.  The  strike  varies  from  N.  80*^  W.  towards  the  west  of  the  claims  to 
N.  50^  E.  towards  the  east  where  cut  off  by  granite  near  the  Pucaswa  river.  As  a 
rule  the  rocks  consist  of  evenly  banded  magnetic  cherts,  but  sometimes  the  cherts  are 
iDipoverished,  contain  very  little  iron,  and  are  crumpled  or  even  brecciated.  Like  all 
X^arts  of  the  western  range,  the  iron  formation  on  the  David  Katossin  claims  is  much 
drift  covered  and  in  addition*  it  is  traversed  by  wide  dikes  and  bosses  of  diabase  and 
gabbro. 

North  of  Maple  Lake 

Stretching  from  the  edge  of  the  granite  on  the  west  and  extending  along  tha 
northern  shore  of  Maple  lake  eastward  beyond  Lost  lake  to  Cameron  lake,  is  an  iron- 
bearing  horizon  in  which  only  occasional  lenses  of  banded  magnetic  chert  or  very 
cherty  magnetite  outcrop  above  the  generally  drift-covered  surface.  North  from  a  point 
rear  the  west  end  of  Maple  lake  a  band  of  magnetic  and  quartzitic  chert  appears 
which  ifi  at  least  thirty-five  feet  wide.  It  stands  vertically  and  strikes  east.  This 
lens  can  be  traced  brokenly  as  far  as  the  creek  which  flows  from  Maple  lake  northward 
to  a  small  pond.  Along  this  creek  a  good  section  was  exposed,  and  may  here  b<? 
g;iven  in  detail,  measuring  from  the  shore  of  Maple  lake. 

670  ft. — 574  ft.  Lens  of  banded  black  and  grayish  chert,  interbanded  with 
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soft  grayish  phyllite  and   narrow  sheets  of  granite. 
Soft  green  schist. 
Sheet  of  granite. 
Probably   all  schist. 
Tipns  of  banded  magnetic  chert. 
Bchffllt. 

Lenses  of  rusty  sugary   chert. 
Probably   all  green  schist. 


992  "  and   northward,   granite. 

A  representative  specimen  of  iron  formation  from  north  of  Maple  lake  analyzed 
01  follows : 

Pe.  B.       P. 

No.   22 29.17        .51         .076 

North  of  Lost  and  Cameron  Lakes 

East  from  Maple  lake  only  isolated  outcrops  of  magnetic  chert  appear,  but  it  Lf 
evident  from  these  few  scattered  exposures  that  the  iron-bearing  horizon  is  continuous, 
and  that  iron-bearing  rocks  are  interstratified  with  sch'sts  all  the  way.  On  the  hills 
rather  more  than  a  quarter  of  a  mile  north  of  Lost  lake  three  more  or  less  definite 
bands  occur  within  a  width  of  about  110  yards,  and  are  continuous  to  the  top  of  !i 
1  igh  hill  just  west  of  Floating  Heart  creek.  The  widest  band  's  about  25  yard^ 
r.crnss,  and  the  others  not  much  narrower.  As  the  dip  is  vertical,  the  width  on  the 
horizontal  corresponds  with  the  thickness.  The  iron  formation  consists  in  the  ma»n 
uf  very  evenly  banded  and  rusty  chert  not  very  ferruginous.  The  strike  is  about 
N.  70P  E. 

West  of  Cameron  lake  the  iron-bearing  horizon  is  very  wide.  Leises  appear  on 
the  portage  from  Floating  Heart  creek  into  the  north  end  of  the  lake,  and  again  jH 
♦he  portage  from  the  south  end  of  the  lake  into  the  creek  again,  or  more  than  half 
a  mile  wide.  Most  of  the  iron  form  at  ion ,  however,  is  associated  in  a  belt  which  starts 
at  the  base  of  the  prominent  hill  about  half  way  down  the  west  shore  of  the  lake,  and 
is  continuous  west  to  the  creek — or  a  little  over  half  a  mile  in  length.  This  belt  if 
about  150  yards  wide  and  about  half  of  the  width  consists  of^  iron  formation,  com- 
prising banded  magnetic  cherts,  rusty  saccharoidal  cherts,  whitish  opalescent  cherts 
and  non-magnetic  banded  cherts.  With  these  iron-bearing  rocks  are  associated 
crenulated  and  contorted  chloritic  schists,  which  often  resemble  phyllites  and  soft 
whitish  felsitic  schists.  The  dip  of  the  beds  is  about  vertical,  and  the  strike  varies 
from  N.  62*^  W.  to  about  east  and  west. 
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Near  Fall  Creek 

A  gre&t  TxxBLny  narrow  lenses  of  iron  formation  occur  in  the  green  schists  near 
the  shore  of  Lake  Superior  west  of  Fall  creek.  Only  a  few  of  these  are  sufficiently 
long  and    ^ride     to    deserve  mention.  One  occurs  about  two   and  three-quarters  miles 

r.orth  20**  vrest  of  the  mouth  of  Fall  creek.  It  is  about  fifteen  yards  wide  and  ib 
tract^able  for  up^^^ards  of  a  quarter  of  a  mile  along  the  edge  of  a  high  cliflF  rising 
above  Fall  creek.  It  consists  of  very  evenly  banded  grayish  and  black  chert.  Another 
iense  lies  in  tlie  schists  some  two  miles  northwest  of  the  mouth  of  Fall  creek.  It 
consists  of  weathered  jaspyllite,  is  where  widest  about  two  feet  wide,  and  is  trace- 
able for  a  littl©  over  one  hundred  yards.  Two  narrow  bands  of  iron  formation  in 
t;reen  schists  may  be  seen  on  the  shore  of  a  small  bay  just  west  of  Fall  creek.  The 
western  band  ivhich  is  about  three  feet  thick,  consists  of  impure  reddish  chert  mixed 
with  Echist,  and  the  eastern  band  which  is  three  to  four  feet  thick,  is  composed  of  a 
highly  ferruginous  jaspyllite.  The  bands  are  twenty-five  feet  apart  on  the  horizontal,  and 
K-etween  them  lie  rusty  chloritic  and  sericitic  schists.  Both  bands  dip  to  the  eastward 
ac  about  45*^  and  strike  N.  5°  E.  Beneath  the  western  band  lie  rusty  sericitic  schists, 
and   above    the    eastern  band  rusty  chloritic  schists. 


Edey  Claim 

From  the  area  just  described,  belonging  to  the  western  Michipicoten  range  proper, 
the  iron    formation  on  the  Edey  claim  differs  very  materially.       The  band  has  a  length 
of  about   275  yards  and  a  maximum  width  of  about  50  yards.     A  narrow  band  appears 
parallel  with  the  main  to  the  south  for  a  few  yards.     The  rocks  are  but  slightly  mag- 
netic,   and    consist   for  the  most  part  of  highly   ferruginous  but  non-magnetic   banded 
cherts   and    rusty  sugary  cherts.     The  structure  is  very  complicated.     The  band  repre- 
sents   the    base    of   an  intensely   corrugated  syncline,   very   much   faulted,   the   faulting 
taking    place    chiefly  parallel   with  the   axis  of  the  minor  longitudinal  synclinal  foldsi 
v.hich   make    up   the  main  synclinal.     The  trend  of  the  band  is  about  N.  70^  E.,   and 
the    dip    of   the   beds  usually  to  the  northward  at  60*^  to  70^      The  pitch  in  the  short 
length    of    the    bands  changes   in  its  direction  several   times,   and  is   often  at   as   high 
aii    angle    as    4o«.     Soft  chloritic  schists  underlie  the   Helen   rocks,   and  owing  to  the 
crormous    longitudinal  folding  and  transverse  folding  which  the  rocks  have  suffered, 
the    schists    are  brought  to  the   surface   and    appear   to  interstratify  with   the   Helen 
rocks    and    even   replace  them  entirely   along  the  strike  at  the  summits  of  the  trans- 
verse    anticlinal    folds.         The    band    is    not    of    much    economic  importance,  since  the 
amount    of  iron  formation  present  is  probably  too  small  to  have  ever  produced  a  large 
ore  body. 

Lorne  Prospect 

Some    ten   miles  north   20°  east  of  the  mouth  of   the   Pucaswa   river,    in   a  small 

area    of   hornblendic  and  micaceous  schists,  inter-sheeted  with  and  also  cut  by  gneiss- 

-oid    granites,   occurs  the  Lome   prospect.     The  deposit,  so  far   as   the  writer   knows, 

><   unique  in  the  Michipicoten   area,  and  consists  of  a  highly  mineralized  zone  in  the 

schists.      The  metallic  minerals  present  comprise  chiefly  magnetite,  pyrite,  chalcopyrite 

pod  pyrrhotite.     In  a  somewhat  rough  way  the  deposit  may  be  said  to  have  a  length 

<ji  about  145  yards  and  a  breadth  of  a  lea^t  48  yards.     These  dimensions  do  not  mark 

the   limits   of  actual  mineralization,  since  the  hornblende  schists  to  the  eastward  and 

vrestward   give  a  strong  magnetic  attraction  and  even  contain   lenses  of  magnetite. 

The  surface  of  the  deposit  consists  in  the  main  of  a  rusty  bog-iron  ore  of  variable 
thickness,  but  never  exceeding  a  few  inches.  Within  the  limits  of  the  deposit  occur 
narrow  streaks  of  relatively  rich  material  within  areas  of  schist  of  slight  mineralization 
or  none  at  all.  The  schists  vary  in  strike  from  N.  55^  E.  to  N.  75''  E.,  and  dip  at 
ik  high  angle  northward.  Narrow  sheets  and  dikes  of  granite,  which  is  often  porphyritic 
or  pegmatitic,  occur  in  and  traverse  the  deposit,  and  a  dike  of  diabase  which  runs 
abcut  N.  20^  W.  cuts  across  the  beds  near  the  western  end  of  the  hill  which  represents 
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the  deposit  topographically.  The  exact  limitations  of  the  area  of  hornblende  schist 
in  which  the  deposit  is  found,  were  not  ascertained;  but  it  certainly  is  not  wide,  and 
as  porphyritic  granite  outcrops  on  the  shore  of  McDougall  lake  to  the  northeast  of 
^he  deposit  and  at  a  short  distance  southward  along  the  trail  leading  southwest  to 
Camp  lake.  It  is  probably  but  a  narrow  band  of  Huronian  schists — an  inlier  enclosed 
by  the  later  granite,  and  is  but  a  large  example  of  many  of  the  smaller  inclusions  con- 
tained in  the  post-Huronian  acid  eruptives.  The  connection  supposed  to  exist  between 
this  small  area  of  schists,  and  the  arm  of  Huronian  rooks  stretching  westward  from 
Iron  lake,  has  already  been  mentioned. 

Magnetite  is  by  far  the  commonest  metallic  mineral,  but  the  sulphides  are  some- 
times quite  common.  The  limonite  or  rusty  '4ron  haf  is  probably  often  merely  a 
rusty  schist.  As  an  ore  of  iron,  surface  specimens  are  too  low  in  iron  and  often  too 
high  in  sulphur.  Analyses  were  made  of  representative  specimens  taken  from  various 
parts  of  the  deposit.  Number  22  shows  a  schist  containing  comparatively  little  mag- 
netite from  near  east  end  of  hill.  Number  23,  impure  magnetite  from  west  end  o\ 
hill.  Number  24,  impure  magnetite  from  south  side  of  hill,  near  the  main  test  pr 
sunk  by  prospectors  recently  working  on  the  deposit.     Number  25,  the  rusty  limonite 

coating  from  the  south  side  of  the  hill. 

Fe.  8.  P. 

No.  22 25.72  .07  — 

No.  23 40.92  3.20  .014 

No.  24 40.17  9.39  .024 

No.  25 53.75  .34  .03 

In  general  the  last  three  analyses  may  be  considered  slightly  higher  thin  the 
average  for  the  whole  hill,  since  the  south  side  is  apparently  much  richer  than  the 
north  side. 

The  origin  of  this  peculiar  deposit  is  uncertain.  It  was  probably  originally  a  bed 
of  ferruginous  chert  in  chloritic  schists,  or  interstratified  beds  of  cherty  iron  carbonate 
\arying  in  their  content  in  lime,  magnesia  and  ferrous  oxide.  By  the  metamorphisi 
ol  these  beds,  due  to  the  heat  produced  by  the  immense  intrufiions  of  granite,  th<i 
chloritic  schists  or  cherty  carbonates  high  in  lime  or  magnesia,  were  converted  into 
hornblendic  schists,  while  the  ferruginous  cherts  or  cherty  carbonates  high  in  ferric 
oxide  were  changed  into  schists  rich  in  magnetite.  The  other  metallic  minerals  may 
also  have  been  products  of  metamorphism.  However,  this  may  not  have  been  the 
origin,  the  magnetic  schists  may  have  originally  been  ferruginous  slates,  or  some  of 
the  metallic  minerals  may  have  been  of  secondary  introduction,  being  brought  in  at 
the  time  of  the  granite  intrusion.  Beneath  the  microscope  the  hombl^ide  schistt 
have  a  somewhat  igneous  appearance  due  to  the  presence  of  the  mineral  plagioclase, 
but  this  mineral  is  entirely  of  secondary  origin,  and  hornblende  schists  undoubtedlv 
produced  by  metamorphism  of  sedimentary  rocks  are  certainly  found  in  Michipicoten 
«is  seen  north  of  Narrow  lake  and  lake  Charlotte. 

A  considerable  quantity  of  low  grade  impure  magnetite  certainly  exists  at  the 
Lome  prospect,  and  possibly  further  prospecting  work,  of  which  very  little  has  yet 
been  done,  may  prove  the  presence  of  richer  material.  If  the  schists  are  a  much 
compressed  series  enclosed  in  a  basin  of  eruptive  granite,  it  would  seem  natural  to 
expect  an  enriched  deposit  towards  the  base  of  this  basin  resting  on  the  enclosin{i: 
granite.  The  presence  of  this  enriched  deposit  may  be  discovered  when  stripping  it 
test-pitting  has  been  carried  out  in  the  low  ground  around  the  base  of  the  hill  near 
the  narrow  sheets  of  granite,  or  may  only  be  located  by  small  prospecting  shafts  c" 
diagonal  drill  holes. 


Resume 


It  will  be  seen  from  a  perusal  of  this  short  disquisition  on  the  iron  formation 
that  by  far  the  greatest  part  of  the  once  extensive  Helen  sediments  have  disappeared. 
Doubtless  enormous  quantities  of  disintegrated  ores  were  carried  away  by  the  strong 
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glacial  oorrasion  which  has  laid  bare  the  rocks  in  every  part  of  the  Michipicoten 
district,  and  these  ores  have  by  no  means  been  appreciably  replaced  by  concentration 
since  glacial  times.  On  the  other  hand  glacial  denudation  has  been  most  unequal  In 
different  parts  of  the  district,  doubtless  more  or  less  influenced  by  pre.glacial  topog- 
raphy; and  whereas  in  some  parts  of  the  district  the  entire  formation,  both  disin- 
tf^ated  and  non-disintegrated,  has  been  removed,  in  other  parts  a  considerable 
portion  of  the  latter  still  remains,  and  it  is  to  these  parts  attention  ought  to  be 
diawn. 

In  the  northern  range  the  beds  are  everywhere  folded  into  intensely  compressed 
folds,  and  concentration  of  the  ores  has  been  found  to  take  place  at  or  towards  the 
lottom  of  the  troughs.  Only  in  so  far  as  the  lower  part  of  the  trough  was  in  the 
zone  of  corrasion  would  the  concentrated  ore  be  swept  away.  Therefore  in  the  still 
existing  deep  troughs,  since  by  far  the  greatest  part  of  ore  concentration  took  place 
prior  to  the  period  of  glacial  denudation,  when  the  Helen  formation  was  still  exten- 
sive, it  is  reasonable  to  expect  that  ore-bodies  of  considerable  magnitude  may  be  found. 
Deep  troughs  of  this  nature  may  be  said  to  exist  at  Iron  lake,  at  the  Frances  mine, 
at  Brotherton  hill,  and  at  the  Leach  lake  bands,  especially  near  Scott's  prospect. 

In  the  western  range  structural  conditions  are  very  different  from  the  northern 
range.  The  beds  are  broadly  folded,  but  not  nearly  so  intensely  corrugated  as  on  the 
I'.crthern  range.  For  this  reason  we  get  them  appearing  in  monoclines,  or  what 
appear  to  be  monoclines,  though  the  angle  of  dip  of  the  beds  varies  from  129  to 
vertical.  Gentle  cross  folds  may  traverse  the  monoclines,  producing  shallow  troughs 
in  which  ore  enrichment  might  be  expected,  or  dikes  or  bosses  of  eruptive  rocks,  un- 
doubtedly present,  may  have  in  some  cases  given  the  necessary  basin.  It  is  very 
possible  that  faulting,  particularly  faulting  parallel  with  the  dip  and  strike,  may  bo 
\ery  common  in  both  the  northern  and  western  ranges,  and  this  may  in  many  c&ses 
^ive  departures  from  the  general  rule  of  ore  deposition  and  ore  deposits.  * 

In  general,  the  iron  formation  at  the  surface  in  the  western  range  is  much  more 
highly  ferruginous  than  on  the  northern  range.  This  ifi  supposed  to  be  due  not  so 
much  to  any  original  difference  between  the  beds  in  the  two  ranges,  but  to  the  fact 
that,  owing  to  the  more  broken  up,  brecciated,  jointed  and  faulted  condition  of  the 
iron  formation  in  the  northern  range,  concentration  of  the  iron  ores  at  the  bottoms 
of  troughs  has  gone  on  to  a  much  greater  degree  there  than  on  the  western  range. 
On  the  whole,  this  may  be  considered  an  unfavorable  sign  for  the  western  range. 

It  may  be  suggested  that  the  beds  of  iron  formation  on  the  western  range  are  not 
sufficiently  wide  to  have  ever  produced  a  large  ore  body.  At  first  sight  this  would 
seem  to  be  the  case  all  over  the  range,  and  probably  for  many  localities  this  objection 
^  a  good  one.  However,  it  must  be  remembered  that  in  the  case  of  the  western  range 
we  speak  usually  of  the  thickness  of  the  beds  and  not  of  the  width  of  the  bands,  as  m 
the  case  of  the  northern  range.  In  the  northern  range,  owing  to  tfie  intense  plica- 
tion, the  width  of  the  bands  represents  the  thickness  of  the  individual  beds,  many 
times  multiplied.  For  example,  in  the  case  of  the  Iron  lake  area  we  have  no  means 
of  telling  how  thick  the  original  bed  of  iron  formation  was,  but  we  do  know  the  width 
of  the  band — often  600  feet  or  more.  Now  that  width  probably  represents  the  thick- 
ress  of  the  original  bed  at  least  twenty-five  times  repeated,  so  close  has  been  the 
fclding.  It  may  be  supposed  that  the  lateral  extent  of  the  original  beds  of  iron  for- 
mation was  not  less  on  the  western  range  than  on  the  northern  range,  proportionate 
of  course  in  both  cases  to  the  thickness.  For  this  reason  we  might  naturally  expect 
a^  large  an  ore-body  to  be  derived  from  a  fairly  thick  bed  of  wide  extent,  along  the 
strike  and  down  the  dip,  as  from  a  wide  band  of  considerable  depth,  within  the 
limitations  that  the  amount  of  iron  formation  was  approximately  the  same  in  both 
cases,  that  the  two  iron  formations  were  equally  rich  in  iron,  and  that  the  means 
by  which  concentration  took  place  were  equally  good  for  both.  Among  localities  of 
fairly  favorable  appearance  on  the  western  range  may  be  mentioned  Laird's  claims, 
Julia  river   bands,  David  Katossin   claims  and  Lost   lake. 
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In  general;  the  exposures  of  the  Helen  rocks  are  not  nearly  so  good  on  the 
western  range  as  on  the  northern,  and  the  structure  in  many  cases  could  not  be  sj 
v;ell  ascertained  in  the  former  as  in  the  latter.  The  great  folding  on  the  Edey  claim, 
as  compared  with  the  comparatively  gentle  folding  on  the  Julia  river  bands  and  else- 
where, may  be  explained  by  the  fact  that  the  Edey  claim  is  close  to  the  centre  of 
greatest  plication  (close  to  the  edge  of  the  granite),  whereas  the  more  gentle  folded 
areas  are  more  remotely  removed.  For  a  similar  reason,  the  beds  of  iron  formation 
fiom   Maple  lake  to  Lost  lake  stand  at  higher  angles  than  those  of  other  localities. 


THE     UPPER     HURONIAN 

Dore  Formation 

In  a  general  way  the  Dore  Formation  is  spoken  of  as  the  Dore  conglomerate,  but 
there  are  Dore  agglomerates,  Dore  tuffs,  and  Dore  slates,  contemporaneous  with  the 
conglomerate,  though  the  latter  composed  by  far  the  greatest  part  of  the  formatioQ. 

PETROGRAPHY  OF  THE  CONGLOMERATE 

The  Dore  conglomerate  is  the  most  extensive  true  waterlaid  sediment  in  the 
region.  It  is  an  exceedingly  mashed  rock  consisting  of  a  rather  fine-grained  matrix 
ill  which  are  embedded  fragments  of  every  size  from  those  truly  microscopical  up  *o 
ethers  two  feet  in  diameter.  All  the  pebbles  are  elongated,  some  nearly  oval-shaped, 
others  drawn  into  long  narrow  ribbons,  or  again  completely  granulated,  their  character 
lost  and  even  under  the  microscope  scarcely  distinguishable  from  the  matrix  proper. 
Megascopically,  the  matrix  often  resembles  a  soft  grayish  chloritic  schist,  very  mucJi 
decomposed,  occasionally  rusty,  and  where  pebbles  are  absent  in  some  places  indis- 
tinguishable from  a  schist  formed  from  an  igneous  rock.  Beneath  the  microscope 
the  prevailing  clastic  material  of  the  matrix  consists  of  quartz  and  chlorite,  the  former 
in  small  rounded  grains,  the  latter  in  irregular  frayed  flakes.  With  these  primary 
minerals  occur  a  great  deal  of  secondary  infiltrated  carbonate,  often  more  or  less 
oxidized  with  the  formation  of  hydrous  iron  oxide ;  much  chalcedonic  silica,  much 
sf-ricite,  fairly  coarsely  crystalline  quartz;  foils  of  muscovite  and  idi(Mnorphic  crystab 
of  pyrite.  This  latter  secondary  material  occurs  as  re-cementing  substance  chieflv 
with  the  crushed  and  granulated  matter  formed  from  the  contusion  of  the  smaller 
pebbles.  These  crushed  pebbles,  generally  derived  from  rocks  of  igneous  origin,  mix 
with  the  altered  material  of  the  original  matrix  strained  plates  of  various  decomposed 
feldspars,  and  more  or  less  worn  grains  of  much  altered  ferro-magnesian  minerals 
Thus  the  matrix  is  given  in  many  places  the  appearance  of  a  typical  igneous  rock,  and 
with  all  the  pebbles  comminuted,  might  easily  be  mistaken  for  a  rock  of  that  origin; 
tut  as  a  rule  the  real  nature  of  the  rock  is  apparent  in  the  field  and  the  extreme 
phase  of  dynamic  metamorphism  is  rarely  seen  even  beneath  the  microscope.  Even 
where  the  matrix  includes  no  additions  derived  from  the  pulverization  of  the  pebbles, 
it  contains  comparatively  little  original  material  and  consists  chiefly  or  in  great  part 
of  secondary  minerals.  Thus  its  former  character  is  entirely  changed,  and  little  clue 
a.s  to  its  primary  condition  is  gained  by  its  microscopic  study.  Probably  it  was 
originally  a  rather  sandy,  argillaceous  material. 

In  some  parts  of  the  areas,  as  southwest  of  Black  Trout  lake,  near  the  Magpie 
river,  the  matrix  of  the  conglomerate  very  strongly  resembles  a  rusty  sericite  schist 
— and  since  it  contains  many  rounded  fragments  of  bluish  quartz,  it  has  the  general 
appearance  of  being  an  altered  quartz  porphyry.  In  addition  to  quartz  grains  the 
matrix  contains  zircon,  magnetite,  and  altered  feldspars  which  are  probably  primary 
fragments,  and  biotite  and  chlorite  which  may  or  may  not  be  secondary. 
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Like  the  matrix,  the  pebbles  are  much  decom posed.  The  following  rocks  ars 
rFpresented :  chert,  quartz,  quartz- porphyry,  massive  basic  igneous  rocks,  fine-grained 
whistose  rocks  of  various  colors,  porphyrites,  black  slate,  and  fiDally  in  places  granite. 
I;  was  seen  that  the  proportion  of  these  rocks  to  each  other  varied  greatly  from  paint 
:c  point.  In  aome  places,  particularly  adjoining  the  iron  formation,  cherty  rocks 
I.redominat«,  or  are  at  least  of  great  consequence,  while  farther  away  they  are  entirely 
nanting.  Pebbles  of  a  light  colored  soft  rock,  with  blebs  of  glassy  quartz  occurring 
ill  a  sericitic  ground-mass— probably  an  altered  quart z-porphyry — and  others  of  a 
grayish  much  altered  and  generally  porphyritic  granite,  are  perhaps  in  general  the 
most  common.  The  pebbles  of  the  former  sort  are  probably  derived  from  the  mashed 
iiuartz-porpfayries  which  form  such  an  important  part  of  the  volcanic  rocks  of  the 
lioirer  Huronian,  but  the  derivation  of  pebbles  of  the  latter  description  is  not  so  eoaily 
found,  and  to  my  knowledge  there  is  at  present  no  similar  granitic  rock  of  age  earlier 
Ibin  the  conglomerate  existing  in  Michipicoten  from  which  these  very  characteristio 
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ptbbles  could  have  been  derived.  It  is  very  likely  that  pebbles  of  the  softer  schists 
»nd  less  silicious  rocks  were  originally  much  more  common  than  tliey  are  at  present, 
and  often  are  still  seen,  but  the  intense  shearing  which  the  formation  has  undergone 
liu  as  a  rule  bo  broken  thean  up  that  they  are  no  longer  visible  or  are  indistinguishahls 
f:om  the  matrix.  In  som^  places  the  pebbles  in  the  conglomerate  are  so  closely  packsd 
»s  practically  to  exclude  the  matrix,  again  the  matrix  may  very  much  predominate 
snd  pebbles  be  vieible  only  at  wide  intervals.  The  granitic  pebblos  do  not  general'? 
resemble  the  post-Huronian  granites.  They  are  much  more  porphyritic  than  is  usual 
R'th  the  granites  of  that  age. 

The  quartz  pebbles  result  evidently  from  the  disintegration  of  the  smalt  stringers 
snd  veiulete  of  this  mineral  which  are  of  common  occurrence  in  the  Michipicoten 
schists,  but  not  from  the  larger  veins  which  are  probably  of  later  age  than  the  coa- 
glomerate.      The  pebbles  derived  from  the  Helen  iron   formation  included  in   the   T>ot4 
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conglomerate  are  mostly  of  the  coaraelj'  graaular  chert  or  "aaudatone  jasper"  tvpe, 
though  a  few  show  distinct  banding  and  ar«  obtained  from  impoverished  bandej 
jaspers.  The  occurrence  of  these  pebbles  of  banded  jaspers  seems  to  me  a  furtlier 
ptouf  that  not  all  of  these  rocks  composed  of  interbanded  layers  of  iron  oxide  and  o' 
cliert,  have  resulted  from' the  metasomatic  alteration  of  chert;  carbonates,  since  theM> 
alt-erations  could  not  have  taken  place  beneath  water  and  the  disintegration  of  ths 
Helen  formation  started  as  soon  as  it  was  elevated  above  water. 

The  pebbles  of  the  massire  basic  igneous  rocks  are  so  much  changed  that  tb«ir 
I  riginal  character  can  barely  be  guessed,  but  it  is  presumed  that  they  are  d«riT«d 
from  the  coarse-grained  greenstones,  often  schistose,  which  are  so  common  near  th« 
base  of  the  Lower  Huronian  series.  Pebbles  of  the  more  easily  decomposed  schists  "' 
scarcely  visible  in  the  conglomerate,  save  as  lonK  drawn  out  ribbon-like  lenses  ind 
these,  completely  cbloritised,  so  much  resemble  the  matrix  as  to  be  indistinguiahabla 
fiom  it,  save  occasionally  by  the  difference  in  color  in  the  hand  specimen.  A  fen 
I  ebbles  of  black  slate  or  phyllite  were  observed  in  several  placee,  and  the  fact  of  th«ir 
occurrence  in  the  conglomerate  is  of  interest  in  showing  that  at  least  some  of  ib'- 
rocks  of  this  character  belong  not  to  the  Upper  Huronian  but  to  the  Lower. 

PETROORAPHY  OF  THE  AOQLOMERATE 

At  some  few  places  associated  with  the  conglomerate  and  grading  imperceptibi; 
.  into  it,  is  a  soft  greenish  schist  containing  numerous  rounded,  lensoid  or  ribboned 
T'Cbbles,  or  more  correctly  what  at  first  sight  appear  to  be  pebbles,  but  which  on  closer 
examination  are  seen  to  be  all  lithologically  similar,  and  are  apparently  bombs,  lapilli. 
or  other  volcanic  ejectamenta.  The  matrix  of  this  agglomerate  very  closely  reserablr^ 
megascopically  that  of  the  Dcre  conglomerate,  but  microscopically  the  igneous  ori|;iii 
of  the  former  is  shown.  In  the  field  the  pseudo-pebbles  weather  lighter  than  th^i 
matrix,  giving  it  a  peculiar  blotched  appearance  which  is  very  distinctive.  Typical 
exposures  of  this  pyroclastic  rock  ar6  visible  on  the  portage  from  Pitch-pine  lake  '} 
the  Dog -river  and  on  the  portage  from  the  Frances  mine  to  the  Dog  river. 

In  both  these  instances  the  agglomerate  is  directly  interstratified  with  the  con- 
(riomerate.  Where,  however,  agglomerates  occur  which  are  not  directly  associated 
with  conglomerates,  then  it  is  not  so  easy  to  consider  them  of  Dor6  age.  Agglomerstic 
rocks  which  are  probably  Lower  Hnronian  in  age  are  common,  and  these  can  hardly 
'le  distinguished  from  those  of  Upper  Huronian  age.  Agglomerates  appear  on  th^ 
siiores  of  the  sixth  lake  north'  of  Dog  River  harbor,  on  the  route  to  lake  Hichi-Bija. 
which  are  of  uncertain  age.  The  ground-mass  is  a  light  green'sb,  chloritic,  felsit'c 
t^cbist,  in  which  are  embedded  the  felsite  and  quartz  fragments,  elongated  parallel  t-> 
the  schistostty.  Similar  rocks  are  found  on  the  Lake  Superior  shore,  about  two  miles 
west  of  the  Dog  river ;  on  CatSeh  creek,  some  three  miles  north  of  Catfish  lake ;  st 
the  northeast  corner  of  Catfish  lake,  and  at  many  other  points.  Without  dirct 
eSBociation  with  Dor6  conglomerate  there  is  no  reason  why  these  rocks  can  be  classeJ 
with  them,  and  for  the  present  they  are  considered  Lower  Huronian. 

A  somewhat  rare  phase  of  the  Dor^  agglomerate  is  one  in  which  the  larger  frag' 
tiients  disappear.  The  agglomerate  may  then  be  considered  a  tuff.  From  the  occnr- 
rence  of  the  Dor6  agglomerate  it  is  evident  that  volcanic  activity  continued  dur^n; 
Upper  Huronian  times,  laying  down  volcanic  beds  in  connection  with  the  waterls'd 
sediments  of  the  conglomerate. 

At  a  ereat  many  places  in  the  Dore  formation  extensive  and  unequal  denudation 
has  brought  to  the  surface  the  underlying  green  schists,  some  of  which,  as  already 
(ipscribed,  are  altered  tuffs.  These  may  resemble  the  agglomerates  and  fine-grained 
tuSs  contemporaneous  with  the  Dor6  conglomerates,  and  may  not  easily  be  separabi* 
from   them. 
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PETROORAPMY  OF  THE  SI-ATE 

A  somewhat  uncommon  ph&se  of  the  Dar4  cauglomerate  is  one  in  which  pebbles 
ire  entirely  lacking.  This  is  practically  a  state  or  ph;llit«,  closely  resembling  the 
iricillaceous  rocks  belonging  to  the  Lower  Huronian,  with  which  it  might  he  erron- 
EODsIf  classed  from  lithologica!  considerations,  were  it  not  for  its  intimate  connection 
mtk  the  Dor^  con  glomerate.  The  long  point  which  divides  Minnesota  hay  from  the 
ointhirestern  bay  of  Iron  lake  is  composed  at  least  in  part  of  this  Upper  Huronian 
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phvllite,  and  similar  rocks  o 
ti  the  Dog  river. 

The  Dor^  conglomerate  must  not  be  confused  with  the  various  pseiido-conglomer- 
>1««  which  occur  so  widely  and  are  almost  indistinguishable  from  the  water-formed 
rock.  Several  of  these  have  been  already  described.  They  are  usually  autoclastic 
lockE,  and  a  typical  example  is  that  resulting  from  the  hrecciation  and  subsequent 
■ounding  by  mashing  of  small  lenses  of  jasper  and  quartz  occurring  in  soft  quartz- 
porpbyry  schists.  This  phenomenon  is  well  observed  on  the  Ecclea  lake  claims,  where 
in  places  the  sertcitic  schists  form  the  matrix  of  false-pebbles  of  quarts  jasper. 

DISTRIBUTION  OF  THE  FORMATION 

The  distribution  of  the  Dor^  formation  is  extensive  throughout  northern  Michi- 
piratett.  Starting  near  the  entrance  of  Farwell  creek  into  the  eastern  branch  of  the 
Fncaswa  river  on  the  west,  it  extends  as  a  continuous  belt  in  a  direction  north  7'!H 
esrt  to  the  south  ahore  of  Iron  lake.  South  of  the  western  end  of  Minnesota  bay  the 
['jTmation  outcrops  for  slightly  over  a  mile  across  the  strike,  and  as  a  Band-plai  i 
lordpTs  it  to  the  southward,  this  width  may  be  somewhat  increased.  From  Iron  lake 
'he  band  gradaall?  narrows,  and  where  it  crosses  the  Dog  river  is  probably  under  half 
«  mile  in   width.      An  isolated  outcrop  of  the  conglomerate  filled   with   chert   pebbles, 
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occurs  in  the  eastward  continuation  of  the  trough  between  the  two  bands  of  iron 
formation  on  the  Katossin  claim.  This  outcrop  is  probably  one-quarter  of  a  mile 
north  of  the  main  belt  of  the  Dore  formation,  and  indicates  its  former  greater  ex- 
tension. The  phyllites  occurring  at  the  Rapid  of  the  Drowned  on  the  Dog  river  aiiJ 
cut  by  a  small  dike  of  acid  quartz  porphyry  at  the  southern  end  of  the  portage  from 
Pitchpine  lake  to  the  Dog  river,  are  probably  of  Dore  age. 

Prom  the  Dog  river  the  formation  runs  east  towards  Paint  lake.  At  the  wester  i 
end  of  the  lake  no  outcrops  of  the  formation  were  seen,  but  it  reappears  north  of 
Paint  lake  and  continues  eastward  to  Kabenung  lake,  just  south  of  and  opposite 
Iserhoff  island,  where  it  is  cut  oflf  by  granite  intrusives.  North  of  Paint  lake  the 
Dore  formation  is  nowhere  continuous  and  unbroken,  exposures  of  the  conglomerate 
alternating  with  outcrops  of  sericite  schists,  and  other  earlier  rocks.  Evidently 
erosion  has  cut  through  the  later  rocks  and  exposed  the  underlying.  An  isolated 
appearance  of  a  conglomeratic  looking  rock  was  seen  about  half  a  mile  west  of  Cray- 
fish lake;  just  beyond  the  boundary  of  the  granite.  It  is  doubtful  whether  it  is  to 
he  connected  with  the  Dore  formation. 

North  of  the  Kabenung  granite  mass,  the  Dore  formation  reappears  along 
the  noTth  shore  of  lake  Charlotte.  West  of  lake  Charlotte  outcrops  of  the  conglomer- 
ate are  wanting  as  far  as  the  northern  neck  between  east  and  west  Kabenung  lake, 
where  the  formation  is  observed  to  be  running  about  southeast,  and  it  continues 
in  this  direction  as  far  as  White  Water-Lily  pond.  Here  it  turns  abruptly  and  passes 
olt  to  thie  north  of  Leach  lake  in  a  more  or  less  easterly  direction,  than  northeasterlv. 
North  of  Water-Lily  pond  the  width  of  the  formation  is  some  700  yards,  but  appear- 
ing frequently  with  the  conglomerate  are  outcrops  of  the  mashed  quartz-porphyry, 
again  showing  that  erosion  has  eaten  in  many  places  through  the  Upper  Huronian 
and  brought  the  older  rocks  to  the  surface.  North  of  Leach  lake  the  Dore  formation 
bends  around  the  intruding  granite  boas,  and  passing  to  the  north  of  Lonely  lake 
crosses  lake  Desolation. 

Eastward  from  lake  Desolation  no  rocks  certainly  belonging  with  the  Dore  con- 
glomerate are  found,  but  there  are  rocks  which  may  be  part  of  that  formation  anU 
which  are  tentatively  classed  with  it.  These  rocks  which  consist  of  a  fine-graine«i 
chioritic  and  micaceous  matrix,  with  many  ''pebbles''  or  what  appear  to  be  pebbles 
of  granite,  felsite,  and  rarely  quartz  embedded  within  it,  may  be  conglomerates;  but 
from  the  fact  that  no  definitely  clastic  material  is  discoverable  beneath  the  microscope 
they  cannot  be  definitely  said  to  be  water-formed.  Moreover,  the  pebbles  consist  in 
the  main  of  the  same  elementary  minerals  as  the  ground-mass,  which  gives  it  the 
c:eneral  character  of  a  volcanic  breccia  or  agglomerate.  However,  the  fragments  are 
fiequently  rounded  and  resemble  pebbles  or  cobbles  worn  in  or  by  water.  Again,  on 
the  othjer  hand,  they  are  sometimes  drawn  into  long  lenses,  but  certainly  true  con- 
glomerates contain  pebbles  drawn  into  similar  lenses.  Another  point  which  seems 
to  suggest  their  not  being  true  conglomerates  is  the  absence  of  pebbles  of  all  rocb, 
not  of  the  same  character  as  the  matrix,  save  quartz.  "Fragments'*  of  quartz  are 
comparatively  rare,  and  those  found  may  not  in  reality  be  true  fragments,  but  may 
be  material  introduced  by  solutions  after  the  laying  down  of  the  rocks,  since  they  ar^ 
generally  long  and  lensoid,  like  tiny  veinlets.  In  the  field,  however,  these  rocks  la^'v 
distinctly  like  conglomerates  and  are  at  present  considered  as  such.  They  outcrop 
at  about  two  and  a  half  miles  north  of  lake  Pasho-Scoota,  southeast  of  the  lake  ot 
the  north  boundary  of  township  29,  range  26,  near  Evans  creek,  and  on  the  eastern 
side  of  the  Magpie  on  Cradle  Creek,  les.s  than  a  mile  above  its  mouth.  At  the  lafit- 
ramed  place  the  fragments  of  granite  and  granitic  rocks  are  particularly  common  i  t 
the  matrix.  One  thing  that  may  be  remarked  in  connection  with  these  doubtful 
conglomerates  is  that  they  always  occur  close  to  the  edge  of  the  granite. 

Bands  of  conglomerates  appear  on  the  southern  boundary  line  of  township  2S, 
range  26,  at  and  below  McKinnon's  bridge,  at  the  Steep  Hill  portage  on  the  Magpie, 
and  near  Black  Trout  lake,  and  a  wide  area  extends  eastward  from  the  mouth  of  th" 
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Iidre  river  tor  some  sis  miles.  The  Dor^  river  band  has  been  described  by  Professor 
Coli'nmni^  and  need  not  be  mentioned  here.  The  Dor4  conglomerate  southwest  of 
Black  Trout  lake  has,  as  has  been  mentioned,  a  ground-mass  very  much  resembling 
*  quartz-porphyry  schist.  The  pebbles  consist  chiefly  of  quartz  porphyry,  granite,  anJ 
Duartz,  though  narrow  lenses  of  dark  greeflish  material  may  r  dp  resent  drawn-ou^ 
Ei(*n  K'hist  pebbles.  Often  the  rock  has  a  distinct  agglomerat^c  appearance,  and 
Piiy  indeed  sometimes  be  an  agglomerate. 


The  conglomerate  whicbi  occurs  just  above  and  just  below  McKinnon's  bridge  o-j 
ihc  Magpie  river,  contains  pebbles  much  squeezed  ami  elongated,  parallel  tu  the 
luiiniidn,  and  varying  in  size  from  those  visible  with  the  microscope  up  to  others  sis 
inches  long.  Felsite  and  ftcid  porphyritea  are  tho  commonest  pebbles,  but  several  of 
'usty  chert  may  also  be  observed.  The  phyliites  which,  appear  on  tho  right  bank  of 
'he  river  just  below  the  conglomerate,  are  apparently  of  the  Dore  formation.  They 
are  for  the  most  part  almost  black,  but  have  interbanded,  much  narrower  bands  of 
'ielil  gray  phyllitc,  which  is  sometimes  somewhat  coarse-grained  and  resembles  a 
^ravwacke.  Th:e  outcrop  shows  well  the  relationship  existing  between  true  bedding 
aud  cleavage.  The  bedding  planes  strike  N.  34°  W.,  whereas  that  of  the  planes  cf 
?chistosity  (or  slaty  cleavage)  is  N.  60"  W.  The  true  dip  also  is  vertical,  whereas  the 
fiip  of  the  planes  of  schifitosity  is  in  a  northeasterly  direction  at  about  60**.  The  out- 
irop  very  strongly  resembles  that  of  pbyllites  and  arkose  on  Reed  lake  alrea.l/ 
fltfrribed.  It  has  already  been  mentioned  in  describing  that  occurrence  tliat  the  ago 
ot  these  rocks  was  uncertain,  and  they  may  in  reality  be  Upper  Huronian. 

In  the  western  Huronian  area,  outcrops  of  the  Dore  formation  are  rare.  There 
!'■  a  characteristic  eiposure  of  Dore  conglomerate  with  associated  phyliites  just  cast 
ni  the  mouth  of  the  Dog   river.     This   band   runs   in    a   direction   N.    40=    W".,   and    I 

i«  Fiehlh     Rep.    Bar.    Ulnu.  18»,  p.  132;    Ninth    Rep.,    1900,    pp.    183-4,    and    Elevocth    Bep., 
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believe  crosses  the  Dog  river  a  short  distance  above  its  mouth.  The  most  commoa 
pebbles  are  of  granite,  and  next  to  granite  those  of  chert.  The  schist  pebbles  ar'? 
much  flattened,  and  all  pebbles  are  elongated  parallel  to  the  foliation.  None  of  the 
pebbles  are  very  large,  those  six  inches  long  being  about  the  longest.  There  is  a 
wide  outcrop  of  Dor^  conglomerate  near  the  eastern  branch  of  the  Pucaswa  river, 
soutkwest  of  lake  Ellen.  The  ordinary  pebbles  occur  and  the  matrix  is  of  character- 
istic appearance.  The  width  of  the  band  is  at  least  a  mile  at  the  widest  point,  but 
in  thifi  distance  earlier  rocks  than  the  Dor^  conglomerate  appear  at  the  surface  an] 
indicate  the  removal  by  erosion  of  part  of  the  conglomerate,  and  the  laying  bare  7f 
the  underlying  rock. 

It  is  impossible  to  estimate  the  thickness  of  the  conglomerate  in  northern  Michi- 
picoten,  owing  to  its  complexly  folded  character.  It  has  been  observed  that  its  width 
scuth  of  Iron  lake  is  at  least  a  mile.  At  this  point  folding  is  particularly  close,  and 
its  beds  are  almost  all  standing  in  vertical  attitude.  It  is  probable  that  the  thickness 
is  many  times  repeated.  Secondary  structures  are  strongly  developed.  Cleavage  and 
sohistosity  are  parallel  to  the  axeis  of  the  isoclinal  folds,  and  to  the  boundary  between 
the  Helen  formation  and  the  Dore  formation.  Truly  ascertained  bedding  is  seldom 
soen,  excepting  in  the  more  slaty  varieties  of  the  conglomerate.  In  the  conglomerat? 
occurring  just  east  of  the  Dog  river,  considering  the  dip  to  be  uniform  at  90^  c 
vertical  across  the  bed  and  presuming  there  is  no  reduplication,  the  width  and 
thickness  correspond  at  109 ~f-  yards  (68  yards  conglomerate  and  41 -j-  yards  phyllite). 


THE  POST-HURONIAN  ACID  ERUPTIVES 

Note. — To  acoord  with  the  new  system  of  Arohean  nomenelatnre.  and  also  to  oorreapoDd 
with  previous  mapping  of  the  region  by  Professors  Coleman  and  Willmott,  these  rooks  should, 
in  part  at  least,  be  called  "Lanrentian". — ^T.W.G. 

ThA  post-Huronian  acid  eruptives  consist  of  granites,  felsites,  syenites  and  qnartz- 
porphyries.  These  rocks  are  all  more  or  less  sheared,  but  never  as  much  so  as  are 
Ihe  acid  schists  which  they  intrude,  and  this  fact  is  occasionally  a  method  of  dis- 
^inguishing  them  from  the  older  rock.  As  they  are  intrusive  through  the  Lower 
Huronian  schists,  and  the  Helen  formation,  as  well  as  through  the  Upper  Huronian 
Dor^  conglomerate,  they  are  of  course  younger  than  these  formations.  This  relation 
is  obtained  from  ample  evidence  seen  along  the  contact  of  the  granite  with,  the  various 
formations,  and  representative  instances  will  be  given  later. 

So  far  as  certainly  known,  all  the  post-Huronian  acid  igneous  rocks  were  eruptiv'' 
rsther  than  effusive,  but  some  of  them  may  have  been  the  latter,  as  shown  by  an 
i/solated  example  to  the  northwest  of  Iron  lake,  where  a  devitrified  lava,  probably  a 
tiachyte,  with  a  felsitic  ground-mass,  shows  faint  evidence  of  flow-slructure,  From 
this  single  occurrence  little  information  can  be  gained,  but  doubtless  very  careful 
study  along  the  contact  of  the  Huronian  rocks  with  the  post-Huronian  acid  eruptives 
would  do  much  to  elucidate  this  as  well  as  many  other  difficult  problems. 

Petrogfraphy  of  the  Eruptives 

From  a  textural  standpoint  the  acid  eruptives  are  divisible  into  two  distinct 
phases — the  porphyritic  facies,  and  the  granitoid  facies.  To  the  former  belong  not  onW 
^he  quartz  porphyries,  and  syenite  porphyries,  but  the  felsites  which  are  always  more 
or  less  porphyritic  with  feldspar  phenocrysts.  To  the  latter  belong  the  granites  ani 
Evenitefi. 

The  post-Huronian  quartz-porphyry  does  not  differ  materially  in  raacroscopic:tl 
appearance  from  the  rocks  of  the  same  species  belonging  to  the  Lower  Huronian,  8av<» 
ns  a  rule  in  that  the  former  is  less  porphyritic,  Fresher,  and  somewhat  less  strain^vl 
\n  the  latter,  but  sometimes  near  the  contact  they  are  almost  indistinguishable. 
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The  typical  quartz  porphyry  shows  an  aphanitic  ground-mass  dotted  wilh  varioa^s 
phenocrysts.  Beneath  the  microscope  the  ground-mass  is  seen  to  be  almost  micrj- 
tHisitic  in  texture,  and  to  consist  of  various  feldspars  (hardly  recognizable  but  prob- 
ably orthoclase,  microcline  and  acid  oligoclase)  with  biotite,  hornblende,  and  quarts. 
.Miiscoyite  is  a  conunon  secondary  product  of  the  feldspars,  and  with  it  is  often 
associated  some  carbonate.  The  biotites  are  often  chloritized.  Pyritee  is  a  common 
accessory.  In  this  ground-mass  are  embedded  the  comparatively  large  phenocrysts 
of  quartz,  with  othiers  of  orthoclase  and  acid  oligoclase.  Many  of  the  quartzes  are 
granulated,  and  those  which  are  still  intact  show  undulatory  extinction.  The  f eld- 
par  phenocrysts,  always  strained,  are  surrounded  by  a  halo  of  degradaFional  minerals. 

By  an  increase  in  the  quantfty  of  feldspar  and  in  the  ground-mass,  and  by  a 
decrease  in  the  number  of  phenocrysts,  the  quartz-porphyry  grades  into  a  felfiite. 
B>  a  decrease  in  the  quantity  of  quartz  both  as  phenocrysts  and  in  the  ground-mass, 
rod  a  relative  increase  in  the  number  of  feldspar  phenocrysts  and  of  biotite  and 
hornblende  in  the  ground-mass,  the  type  passes  into  a  mica  syenite  porphyry.  This 
is  really  the  transitional  rock  between  the  rocks  of  porphyritic  texture  and  those  or 
panitoid  texture,  for  though  ii  contains  numerous  phenocrysts,  thie  ground-mass 
is  not  felsitic  but  granitoid.  In  some  cases  the  phenocrysts  are  so  common  as  almost 
to  exclude  the  ground-mass.  They  are  often  large  and  consist  of  oligoclase  {A,n^  Ab;^) 
Microcline  and  microperthite.  Oligoclase  in  large  automorphic  plates  is  the  most 
common  species.  It  occafiionally  shows  zonal  decomposition,  and  is  with  the  oth^r 
feldspars  much  squeezed,  sometimes  comminuted,  and  often  surrounded  by  rings  of 
secondary  minerab.  The  ground-mass  contains  the  original  minerals  biotfte,  quartz, 
apatite,  titanite,  pyrite  and  the  feldspars.  Biotite  is  not  a  very  common  mineral, 
^nd  is  sometimes  chloritized.  Quartz  is  rare,  but  secondary  chalcedony  has  developed 
from  the  decay  of  the  feldspars.  Apatite  occurs  as  inclusions  in  the  feldspars  and  even 
m  pyrite.  Titanite  is  common  within  all  the  feldspars  as  small  irregular  rhomboids 
tnd  occurs  independently^  in  large  granular  masses.  Pyrite  exists  in  regular  squaro 
And  triangular  forms.  Calcite,  muscovite  and  secondary  microcline  are  alteratio/i 
products  of  the  original  feldspars. 

From  the  ground-mass  of  the  mica-syenite  porphyry  the  normal  granite  type 
differs  only  in  an  increase  in  the  amount  of  quartz  and  a  decrease  in  the  amount  of 
piagioclase,  as  compared  with  orthoclase.  As  a  rule  it  is  a  medium  to  coarse  grained 
rock  containing  the  following  original  minerals— quartz,  microcline,  orthoclase,  oligo- 
cia«e,  biotite,  rarely  hornblende  with  titanite  and  apatite.  The  rock  is  always  sheared, 
9)1  the  minerals  show  strain,  and  zones  of  granulated  quartz  with  various  metamor- 
I'bic  minerab;  muscovite,  epidote,  chlorite,  calcite,  etc.,  occupy  the  spaces  betwee-3 
the  larger  but  always  more  or  less  corraded  individuals. 

By  a  decrease  in  the  quantity  of  ferromagnesian  minerals  the  normal  gran'te 
passes  into  a  quartz-microcline  granite,  almost  free  from  ferromagnesian  minerals. 
By  an  increase  in  the  ferromagnesian  minerals,  and  by  a  decrease  in  the  amount  of 
({uartz,  the  rock  becomes  a  hornblende  granite  or  normal  syenite.  The  quartz  micro- 
cline granites,  hornblende  granites,  and  syenites  are  all  common  rocks  in  the  acid 
'niptive  complex  of  Michipicoten. 

The  post-Huronian  acid  eruptives  which  enclose  the  areas  of  Huronian  rock^, 
are  of  extremely  irregular  outline,  but  they  are  all  apparently  connected  with  the 
immense  area  of  gneissic  and  granitic  rocks  which  form  such  a  prominent  part  of  the 
Archean  of  Central  Canada.  However,  considering  the  slight  knowlcnlge  of  the  granites 
rr.d  gneisses  lying  north  of  Michipicoten,  this  may  seem  rather  a  bold  statement,  and 
'c  is  probable  that  there  are  granites  and  gneisses  of  more  than  one  age  in  this  huge 
complex. 

Distribution  of  the  Eruptives 

Beginning  at  the  Magpie  river  on  the  east,  the  boundary  of  the  acid  eruptives 
ntay  be  traced  as  follows.  The  boundary  crosses  the  Magpie  about  one  mile  south 
'>f  the  foot  of  the  Long  Rapid.     It  then  strikes  northwesterly,  north  of  the  lake  9 a 
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lie  northern  bouodary  of  township  29,  range  36.  Thence  it  follows  «  someebit 
westerly  course  to  the  eastern  end  of  Kabenung  lake,  and  beyond  that  body  of  W(t>:[ 
north  of  lake  Charlotte  to  lake  George.  It  then  suddentl;  turns  east,  and  crossing  tbe 
Dog  river  near  the  mouth  of  the  Crayfish,  it  continues  an  eastward  course  south  of 
lake  Charlotte.  Thence  it  bends  southeastward,  and  encloses  Big  island  of  Ksbenu-:^ 
lake,  forming  the  Eabenung  granite  boss.  Fjom  Kabenung  lake  the  boundary  seoi: 
off  an  apophysis  which  cuts  the  Helen  formation  at  mount  Raymond.  It  then  bendi 
north  and  recrosses  the  Dog  river  at  the  head  of  the  rapids,  just  north  of  Heart  Uko. 
From  the  Dog  river  its  course  is  in  a  general  west-southwesterly  direction,  as  fir 
as  a  point  about  seren  and  a  half  miles  west  of  Ellen  lake.  Here  the  Hnronian  rocki 
seem  to  die  out,  and  the  granite  boundary  turns  east,  and  running  first  in  an  e*:^t- 
northeasterly  direction  and  then  atraight  east,  it  crosses  the  Dog  river  just  belc 
the  mouth  of  Ekinu  creek.  Thence  it  continues  eastward  and  crosses  the  northern  arm 
of  Jimmy   Hash  lake.       From  Jimmy   Kash  lake  it  runs   northeastward  to  Lac  Pol^4]ii 
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Gris  and  encloses  Leach  lake.     From  Leach  lake  it  bends  southerly  and  then  s 
westerly,  crossing  the  southern  boundary  of  township  31,  range  26,  near  the  c 
if   the  Dore  river.     Thence  it  bends  southeast  almost  to  Catfish  lake   and  then  t 
nore  southerly  to  Black   Trout  lake.      From   the  southern  end   of  Black  Trout  1i 
pursues  a  general  southwesterly  course,  south  of  Dore  lake,  reaching  the  shore  of  Ltkv 
Superior  between  the  mouth  uf  the  Dor^  and  Little  Bear  rivers. 

Occasional  very  small  isolated  outcrops  of  Huronian  rocks  are  said  to  sppeil 
along  the  shore  of  Lake  Superior  westward  from  the  mouth  of  Little  Bear  river;  but  d« 
decided  Huronian  area  is  seen  until  a  point  about  one  mile  west  of  Mountain  Asfa  ri^ 
is  reached,  and  this  may  be  said  to  be  the  boundary  between  the  post-Hurooiaa  a^ilj 
eruptives  and  the  Huronian  rocks.  From  here  the  line  between  the  two  eerie*  roM 
northeastward  (o  the  Dog  river,  which  it  crosses  about  eight  miles  above  its  mouth- 
It  then  turns  southward  and  crotising  the  western  bay  of  Duck  lake,  it  continues  tM 


Iron  Ranges  ol  Michipicoten  West 


\ame  course  for  about  two  miles,  where  it  bends  eastward  to  s  point  about  three 
miles  north  of  the  mouth  of  the  Eagle  river,  whence  its  course  to  the  Lake  Superior 
(bore  if  about  south. 

For  fifteen  miles  west  of  the  Eagle  river  granites  prevail  along  the  Lake  Superior 
iUre,  then  near  Pilot  harbor  schists  reappear.  The  boundary  between  the  Bchists 
end  tb«  granite  strikes  north-northeaEt  from  this  point  to  the  eastern  branch  of  the 
I'acaswa  river.  It  then  bends  in  a  generally  easterly  direction  to  the  shores  of  lake 
.Wic/jj-Bijii,  of  Michi  lake,  and  of  KatK^bach  lake.  Thence  it  turns  south 
tollows  close  to  the  eastern  margin  of  Kataenbach  lake,  and  then  bends  west  around  thi" 
i'Uili  of  lake  Michi-Biju.  From  the  western  bay  of  this  body  of  water  it  strikes 
Louth-southwest  to  Floating  Heart  lake,  whence  it  runs  west-southwest  north  i>[ 
Uit  lake  and  Maple  lake.  West  of  Maple  lake  it  bends  easterly  again  and  pursues 
s  general  east-southeasterly   course   for   about   six   miles,   then   it    turns   northeasterly 
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for  lour  miles,  and  then  generally  easterly  for  four  miles  as  far  as  the  crossing  .of 
tit  boundary  of  the  Michipicoten  Mining  Division.  Thence  the  boundary  gradually 
circles  around  from  east  to  northeast,  then  north,  and  then  northwest,  and  finally 
r«t  to  Miron  lake.  From  Miron  lake  it  bends  northwesterly  as  far  as  a  point  three 
'111  1  half  miles  west  of  Ellen  lake.  From  this  place  its  course  to  the  Lake  Superior 
^Ure  is  about  west'Soathwest,  a  distance  of  some  miles.  I  have  placed  the  boundary 
^taeen  the  poat-Huroaian  acid  eruptives  and  the  Huronian  rocks  on  the  point  be- 
'Je*n  Rii^iardsou's  harbor  and  the  mouth  of  the  Imogen  river.  Previous  geologists 
in  The  area  have  put  it  at  Otter  Head,  some  six  and  a  half  miles  farther  west.     I 

"tf  placed  it  on  the  point  west  of  the  Imogen  because  the  few  areas 
't  schi£t«    which    appear    west    of    this    point  are  small  and  unimportant,  and   ar3 

'?)ikrfntly  merely   inclusions  within   the  predominating  granite.     On  the  other   hand, 

'''  promineut  areas  of   post-Huroniaa  acid  eruptive  rocks  occur  eastward  from  this 

point  until  the  large  area  of  granite  near  Pilot  harbor 
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Besides  these  Urge  areas  of  granite  which  enclose  the  Huronian  rocks,  there  m 
many  dikes  sad  boBsea  of  poet-Hnronian  acid  eruptives  which  are  found  within  xhf 
limits  of  the  Huronian  rocka. 


Contact  with  the  older  rocks 

Among  the  post-Huronian  acid  eruptives  there  is  a  tendency  to  assume  the  po. 
rh;ritic  or  felsitic  phase  towards  the  contact  with  the  older  rock,  while  away  fron 
the  contact  the  coarse-grained  granitoid  type  prevails.  Furthermore,  it  wa«  notiri'd 
that  these  porphyritic  or  felsitic  rocks  were  in  some  places  near  the  contact  'i> 
ii^histose  that  often  they  closely  resembled  the  Lower  Huronian  acid  igneous  rock' 
und  the  boundary  was  in  these  places,  in  consequence,  delineated  with  some  difficul'; 
This  highly  foliated  phase  of  the  acid  rocks  is  more  common  towards  the  edge  of  the 
main  mass,  or  its  larger  offshoots  than  in  the  less  prtHninent  bosses,  and  often  th'; 
cmaller  apophyses  injected  into  lower  formations  are  coarse-grained.  It  may  W 
presumed  that  the  latter  were  intruded  in  depth,  while  the  former  owe  their  por- 
phyritic and  febitio  character  to  intrusion  ivot  far  from  the  cooling  influence  of  tfa« 
surface. 
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A  very  intoresting  contact  is  that  seen  north,  of  lake  Charlotte.  This  bo 
water  is  situated  in  the  long,  narrow,  weetwardly  opening  embayment  of  Hui 
rocks  bounded  to  the  south  by  the  Kabenuug  granite  boss,  and  tu  the  north  hj  tl 
main  mass  of  poet-Huronian  acid  eruptives.  The  contact  here  described  is  probsbt 
Dispy  times  repeated  along  the  edge  of  the  Huronian  areas,  but  at  this  particmlt 
point  it  is  better  shown  than  elsewhere  because  all  the  vegetation  has  been  remevf 
by  a  fire  which  swept  the  country  around  lake  Charlotte.  The  rooks  exposed  along  U 
northern  shore  of  the  lake  include  banded  rusty  cherts,  hornblende  schists,  micaceoi 
hchiats   and   epidote   schists.      The   hornblende   schists   are   for   the   most    part    bas'i) 


Iron  Ranges  of  Michipkoten  West 


clicirtG  changed  by  contact  metamorphism,  and  the  micaceous  and  epidotic  schists, 
chloritic  schifita  aimilarly  altered.  With  them  are  interstratified  narrow,  very  light 
cglored  BiliciouB  quartz-porphyry  sheets.  Passing  northwards  from  the  lake  the  shset? 
r.l  quartz-porphyry  and  gneissic  felsite  increase  in  number  in  the  schists,  the  sheet; 
berome  wider,  and  the  bands  of  schist  narrower  and  more  intensely  metamorphosed. 
.Siimerons  apophyses  connect  the  various  sheets.  Still  farther  north  the  irruptivo 
ricb  prevail  over  the  invaded,  and  at  a  little  more  than  a  quarter  of  a  mile  back 
f.om  thf   water   alone   appear. 


f'olilwl  shet'ts  of  jfranili 


of  Kiitjle  River,  Ijikc  Superior. 


Suuth  of  lake  Charlotte  and  between  that  body  of  water  and  Nematequin  lak^ 
cicurs  the  contact  of  the  green  schists  with  the  Kabonung  granite  boss,  which  is 
Entiroly  different  from  thje  northern  contact.  It  is  abrupt,  decided  and  closely 
rli-marcated.  The  granite  is  coarse-grained  and  often  porphyritic,  encloses  numerous 
Ira^ments,  and   sends  off  short  apophyses  into  the  schists. 

The  best  visible  contact  of  the  acid  eruptives  with  the  Helen  formation  is  that 
*'-'n  at  mount  Ilaymond,  just  west  of  Paint  lake.  Here  an  arm  from  the  Kabcnun<j 
tranite  boss  cuts  across  the  belt  of  Helen  sediments.  The  alteration  of  the  Heloi 
iiedimeata  to  various  amphibole  schists,  of  the  slates  to  epidote  schists,  and  the  occur- 
rmco  of  wide  veins  of  quartz  and  of  deposits  of  very  impure  magnetite — nil  contac*; 
phenOTDena  due  to  the  intrusion  of  the  huge  granitic  mass — have  already  been  described. 
The  changes  in  the  intruding  rock  a  gneissoid  granite  porphyry,  are  also  interesting 
'!Tie  immediate  edge  of  the  boss  is  highly  foliated  and  towards  the  centre  it  is  coarsis- 
raiufd  and  but  slightly  schistose.  Numerous  fragments  both  of  the  iron  formation 
's-.i  ef  the  Bchiats  which  border  it,  are  enclosed  within  the  irrupitve  toward  the  edge. 
The  eruptive  relations  of  the  post-Huronian  acid  igneous  rocks  with  the  Doro 
f'jrmation  are  not  so  well  shown  in  the  northern  part  of  Jlichipicotpn  as  in  the  southern 
riirt.  However,  on  the  shores  of  East  Kabenung  lake  and  to  the  south  of  lake 
fbarlotte    narrow    dikes   of   granite,    apophyses    from   the  Kabenung   graiiite,   cut    the 
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formation.  An  excellent  contact  of  the  Dore  formation  with  the  post-Huronian  granite 
occurs  on  the  Lake  Superior  shore  a  few  miles  west  of  the  Dore  river,  and  distinctly 
shows  the  irruptive  relations  of  the  latter. 

Somewhat  interesting  is  the  geological  section  exhibited  along  the  Lake  Superior 
shore  from  Otter  Head  eastward.  Owing  to  the  constant  washing  of  the ,  waves 
the  rocks  are  excellently  exposed,  and  the  relations  existing  between  them  well  showo. 
At  Otter  Head  the  rocks  consist  of  small  areas  of  evenly  banded  gneiss,  ordinary  light 
rftddish  gran'te,  coarse-grained  pegmatite,  quartz  and  calcito  veins,  and  diabase.  The 
frneiss  is  composed  of  alternating  bands  one-quarter  of  an  inch  and  less  in  width  of 
dark  colored  minerals,  chiefly  biotite,  and  of  light  colored  minerals,  chiefly  ortholcase, 
Ciigoclase  and  quartz.  The  light  colored  granite,  which  is  probably  the  commonest 
rock,  is  a  typical  post-Huronian  eruptive.  The  pegmatite,  consisting  chiefly  of  large 
individuals  of  feldspars,  quartz  and  biotite,  was  probably  formed  as  the  result  'if 
«team  acting  upon  the  hot  granitic,  magma,  either  during  or  immediately  following 
its  intrusion.  The  veins  are  later  than  either  granite  or  pegmatite,  but  prob.il)ly 
they  owe  their  origin  to  the  circulating  thermal  waters  which  followed  and  were  tho 
result  of  the  granitic  intrusion.  Eastward  from  Otter  Head  the  inclusions  of  gneiss 
appear  of  finer  grain,  though  always  very  evenly  banded.  Gradually  they  becomv? 
more  common,  increase  in  width.,  become  definite  bands  alternating  with  areas  of 
f^ranite  and  more  closely  resemble  the  ordinary  types  of  schist.  Sometimes  the  bands 
of  schists  are  crossed  by  dikes  of  granite  joining  two  sheets  of  thi^  rock.  Finally, 
at  about  six  and  a  half  miles  east  of  Otter  Head,  the  granites  give  place  to  the  schists 
and  the  latter  become  the  prevailing  rock. 

The  patches  of  acidic  gneiss  which,  occur  at  Otter  Head  are  interesting  a?  exhibit- 
ing a  rock  which  is  very  common  in  the  acid  eruptive  complex  stretching  northward 
towards  James  bay,  often  in  considerable  areas.  It  is  my  opinion  that  this  acid 
gneiss  represents  a  much  metamorphosed  quartz-porphyry  or  the  metamorphosei 
plutonic  equivalent  of  a  quartz-porphyry,  and  that  it  is  of  the  same  age  as  the  Lower 
Huronian  acid  schists.  My  reasons  for  thinking  that  this  gneiss  is  of  the  same 
age  as  the  Lower  Huronian  schists  are : 

(1).  All  around  the  contact  of  the  post-Huronian  granite  with  the  Lower  Huronian 
schists,  we  find  these  areas  of  gneiss,  and  there  seems  often  to  be  gradual  transitions 
between  the  true  gneiss  and  the  schist  inclusions,  similar  to  but  more  metamorphosed 
than  those  schists  outside  the  granite.       (See  north  of  lake  Charlotte). 

(2).  There  is  no  evidence  of  greater  straining  of  the  minerals  composing  the  gneiss 
than  of  the  minerals  composing  the  quartz-porphyry  schists. 

(3).  There  seems  to  be  no  unconformity  at  the  base  of  the  Lower  Huronian  Ul 
for  that  matter  we  know  what  rocks  of  the  Lower  Huronian  lie  at  its  base). 

I  have  mentioned  the  fact  that  there  is  found  very  commonly  in  the  Dore  coi- 
glomerate  a  certain  sort  of  granite  pebble  very  characteristic  of  that  formation,  and 
that  no  earlier  granitic  rock  is  known  which  could  have  supplied  these  pebbles.  No^ 
this  granitic  rock  must  either  have  been  entirely  removed  or  completely  covered  bv 
later  rocks,  or  else  have  changed  its  state,  been  re-fused  or  re-granitized.  It  can 
hardly  have  been  altogether  removed  or  covered  because  the  area  is  large  and  th^ 
granite  pebbles  of  this  sort  occur  everywhere  within  the  Dor4  conglomerate.  In  favc 
of  the  hypothesis  of  a  chancre  of  state  there  seems  to  be  visible  support  in  the  many 
areas  of  acid  gneiss  within  the  granites, »6  and  in  the  fact  that  these  gneisses  wherev^^r 
they  occur,  have  a  peculiar  irregular  contact  with  the  granite,  as  if  the  gneisses  haJ 
boen  re-fused  or  in  some  way  re-crystallized.  Perhaps  the  word  **re-graniti£ation" 
is  better  than  * 're-fusion*'  since  in  our  present  knowledge  of  granites  it  is  not  known 
v/hether  or*not  they  are  a  product  of  fusion.  Thus  the  areas  of  gneiss  may  represent 
the  metamorphosed  remnant  of  the  rock,  from  which  the  granite  pebbles  of  the  Dore 


^•^  rinse  areas  of  arid  jfneiss  ifreatly  predoininRte  over  the  ir»'«niteR  in  the  neid  lirneoiis  oomplex.  e^r-'V 
lallv  northward  «\v«v  from  the  eont«et."     The  ppe1j«es  and  jfrnnite  nre  irenemlly  classed  tojrether  «r  ljann*niij»n 
find  lire  often  very  diflfieiilt  to  8en«rate  :  but  it  will   be  nnderst4K)d  that  the  granites  and  allied  rocks  are  a'H 
fildered  Post-Huronian— the  gneisses,  Lower  Huroniun. 
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UDglomerftto  were  derived.  Dnring  the  folding  of  the  Huronian  roclu  and  in  the  ln%\n 
thj  direct  ranlt  of  it,  came  the  re-gran itisati on  of  the  Lower  Hnronian  acid  igneom 
tocka,  which  mnst  hmve  existed  in  quantities  larKel;  predominating  all  other  rooha 
and  tbe  consequent  intruBion  sf  vast  masses  of  granites  and  allied  rocks.  This  is 
nther  too  large  a  question  to  be  considered  here  in  further  detail. 

Host  of  the  qnarta  and  cslcite  reins  which  appear  in  Hichipicoten  were  the  direct 
Ktolt  of  the  granitic  intrusions.  Some  smaller  quartz  veins  must  have  existed  before 
Upper  Hnronian  timea,  as  evidenced  by  the  presence  of  qnarta  pebbles  in  the  Dorri 
onclmierste.  The  post-Huronian  veins  are  probablj  for  the  most  part  of  the  t^e 
sf  finare  vein*.  TeisB  are  rare  in  northern  Michipicoten,  but  they  are  of  oommoi 
'n^nrrence  in  the  western  area.    Just  at  Otter  Head  there  is  an  interestinK  vein  of 


Big  quartz  vein,  I.ake  'Superior  shore, 


tbiKlase  and  calcite,  parallel  witii  the  structure  of  the  gneiss  in  which  it  is  enclosed. 
Id  with  a  width  of  frMn  eight  inches  to  one  foot.  Several  prominent  quarts  veins 
itcrcp  on  the  point  between  the  mouth  of  the  Imogen  river  and  the  Pucaswa  river 

i  soft  felsit«  schist.  One  vein  containing  both  pyrites  and  chalcopyrite,  is  about 
feet  6  inches  wide  at  its   widest   part   near  the   lake   shore,   from  which  it   narrows 

either  direction.  To  the  north  about  seventy-five  feet  another  vein  appears,  and 
U  may  be  the  same  as  the  one  just  described  from  which  it  has  been  faulted,  the 
Ue  of  the  fault  being  occupied  by  a  diabase  dike.  A  short  distance  still  farther 
rth  along  the  shore  another  vein  appears  prominently  both  above  and  below  tlw 
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water.  It  rises  as  a  ridge  two  or  three  feet  high  above  the  gravel  of  a  small  bay, 
and  four  or  five  feet  beyond  in  the  enclosing  schists.  It  is  three  feet  wide  and  dip^ 
vortically,  lending  out  upward  in  the  schists.     Both  veins  are  apparently  quite  barren. 

Small  calcite  veins  are  common  in  schists  along  the  walls  of  the  falls  near  the 
Qiouth  of  the  Pucaswa  river.  From  the  Pucaswa  river  southeastward  along  the  shore 
numerous  veins  show  up,  in  some  of  which  a  little  prospecting  work  has  been  dons, 
but  nothing  of  commercial  value  obtained.  A  small  calcite  and  quartz  vein  about 
one  mile  from  the  mouth  of  the  Pucaswa  river  was  found  to  carry  gold  to  the  value 
of  $4.40  to  the  ton,  and  copper  to  the  extent  of  3.85  per  cent.  A  specimen  fronj 
another  vein  of  quartz  near  a  small  shack  on  the  lake  shore  about  five  and  a  half 
miles  southeast  of  the  mouth  of  the  Pucaswa  river  on  analysis  gave  traces  of  gold. 

A  somewhat  remarkable  mass  of  quartz  occurs  near  the  mouth  of  the  Eagle  river, 
vhich  I  believe  was  originally  staked  as  an  iron  location.  Its  width  is  about  forty 
feet  and  its  length  is  traceable  for  about  a  hundred  and  twenty-five  feet,  dijsappear- 
ing  in  either  direction  beneath  the  drift.  In  character  it  is  often  stained  rusty  or 
red  by  iron  oxides,  again  it  appears  kaolinic  or  jasperoid,  at  other  times  it  resembles 
greenish  chert.  It  seems  to  cut  the  enclosing  green  schists,  but  these  are  much  con- 
torted and  this  relation  could  not  be  definitely  ascertained.  Stringers  of  calcite 
traverse  the  quartz  mass  in  one  place  at  least.     Sometimes  the  mass  appears  brecciated 

A  deposit  of  molybdenite  is  found  in  a  coarse-grained  quartzose  pegmatite  on  the 
shores  of  Molybdenite  lake  on  the  route  between  Michipicoten  Harbor  and  the  Francos 
mine.  I  was  unable  to  visit  the  locality  during  the  past  summer,  but  I  understand 
that  the  deposit  is  not  of  commercial  importance,  as  proven  by  some  exploration  wor^i 
done  on  the  property  4ome  years  ago. 
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THE    P05T-HUR0NIAN    BA51C    ERUPTIVE5 

In  northern  Michipicoten  the  post-Huronian  basic   igneous  rocks  are   apparently 
ii€ver  effusive,  but  eruptive.    They  have  a  wide  though  limited  distribution  throughout 
Ihc  entire  area,  and  being  the  youngest  rocks  in  the  district,  they  cut  all  the  kywt.r 
tormations,    including   the   post-Huronian  acid   eruptives.      They   occur   as   numeroos 
narrow  dikes  cutting  the  sediments  and  enclosing  rocks,  as  elongated  bosses  indudeJ 
within  the  schists,   conglomerate  and   granites,   and  as   narrow  sheets,    generally   off- 
shoots from  the  wider  bosses,  especially  apparent  when  occurring  within  the  Helen  iron 
formation.       Sometimes  the  dikes   are   of  economic  value,    along  the  iron  ranjj^es.  by 
creating   dams   against  which   iron   ores   may    be  deposited  by   iron-bearing    solutions 
passing  down  troughs  leading  to  the  dikes.       The  sheets  on  the  other  hand  are  usaallr 
detrimental  by  retarding  thp  lateral  flow  of  iron-bearing  solutions,   and  by    giving   i 
smaller  area  from  which  ferruginous  material  can  be  drawQ.  . 

The  most  important  bosses  are  those  intrusive  in  the  schists  and  granites   nort*4 
of  and  southeast  of  Paint  lake,  that  one  occurring  south  of  lake  Michi-Bija    and  ex- 
tending east    to    Katzenbach    lake,    and    that    one    cutting    the    schists    and     Helen 
formation  near  David's  lakes.         The  sheets  are  most  evident  at  Brotherton    hill,  aijti 
ftlong  the  MacDougall  promontory   at  Iron  lake,   where   their  occurrence   within  th^ 
iion    formation    has    already    been  briefly  mentioned.  The   narrow   dikes    are  -i<'0' 

commonly  everywhere,  and  are  especially  evident  along  the  Lake  Superior  shore. 
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Petrography  of  the  Basic  Eruptives 

All  the  post-Huronian  basic  rocks  are  of  the  gabbro  family  and  consist  e&sentiatU 
of  a  light  colored  pyroxene,  probably  diopside,  of  a  basic  plagioclase  (maxiznum    t^x 
Ijnction    !  32*^  on  010)  and  of  more  or  less  magnetite  or  ilmenite.     With  these  prima r 
minerals  are  usually  associated   a  variety  of  secondary  minerals.   -      The  pyroxen*-   i 
frequently   replaced   by    the    paramorphic   amphibole,    uralite,    and   less    commonlv    } 


Iron  Ranges  of  Michiplcoten  West 


l>iotit«.  Cfalorita  is  the  principal  final  product  of  alteration.  Tbe  plagioclase  alters 
\o  mixtures  of  epidot«,  quarts,  muscovite  and  carbonate.  Olivine,  tLough  rarely  eoea, 
>s  in  eome  few  places  quite  common,  and  serpentine  often  indicates  its  former  pre^j- 
enoe.  Uost  of  the  boeses  and  wider  dikes  away  from  the  influence  of  the  iroo 
fonoatitm  show  fairly  freah,  ver;  little  strained  rocks,  but  the  sheets  and  diki'B 
connected  with  the  Helen  formation  are  always  extremely  changed  and  consist  of  a 
ctractnreleea  mass  of  chlorite,  epidote,  decomposed  felspars,  quarts,  loucoione,  and 
carbonate.  These  metamorphoEed  recks  are  often  with  difficulty  recognized  as  of  igneooiis 
origin.  The  extreme  phase  is  seen  in  the  chloritic  sideritic  schists  which  intercalato 
*ith  the  iron  formation  at  Iron  lake  and  elsewhere,  and  many  of  whicE  were  at  first 
jiglit   considered  as  sedimentary  rocks. 

from  a  textural  standpoint  the  basic  eruptives  show  sereral  facies.  The  meet 
conuBon  of  these  are  the  coarse-grained  granitoid  phase,  and  the  finer  grained  somq- 
limes  aphanttic  opbitic  phase.     Lampropbyrio  rocks  are  rare. 

Hie  granitoid  type  is  represented  by  the  true  gabbros  or  dolerites.  These,  often 
rcarsely  crystalline,  are  the  prevailing  rooks  in  the  larger  bosses  and  show  no  especlalfy 
remarkable  features.  Frequently  they  are  altered  te  epidiorites,  and  their  oiarginB 
«re  often  strongly  magnetic. 

The  ophitic  type  is  shown  in  the  diabases,  which  sometimes  occur  as  a  textural 
^ifferentiaticMi  on  the  edge  of  the  larger  gabbro  bosses,  and  also  in  many  of  the  smaller 
ttonM.  in  all  the  smaller  dikes,  and  in  most  of  the  intrusive  sheets,  thnugh  as  has  b<^on 
Wd,  the  original  character  of  all  dikes  and  eheete  occurring  within  the  iron  formation 
fas  bem  loet 
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Couchiching  schists   272,   ^6 

Cowliam,  W.  F 146,  149 

Cradle  Creek  294 

Crtig  coraodam  mine.     See  Canada 

Conmdnm  Co. 

Craig  gold  mine  4,   76 

Craig  Mining  Co 25,  76 

Craigmont    40 

Crayfish  lake 292 

Crayfish  river  286,  292 

Creasor,  A.  D 141 

Cieighton  nickel-copper  mine  6.   io. 
41,  69.  ' 

Accidents  at  26,  26 

Mining  classes  at  41 

Crowland  township,  natural  gas  in!!!     91 

ix)g  or  gas  well 104 

Cummiiigs  system  of  concrete  re-inl 

foroement    I79 

We,  F.  M 59 

Damascus  Gold  Mining  Co *     47 

Davids  lakes   "*  qi/. 

w  Prof.  c.  A.  .r...!!!!!!:!!!!:: 119 

Dawn  township,  oil  well  in  114 

^n,  Dr    G.  M 269 

i^weption  lake  269 

Deep  Oil  and  Gas  Co !!!!!!!!!! 24 

S^rkiin":::::::::::::::::..:^..:!^^.^ 

Deloro  gold  mine  4    22 

De  Marr  system    of   concrete    re^in-' 

forcement    180 

Dems,  T.  D 270 

Denison  falls.  Dog  river   !!!!!!!  299 

Dennison  University  Bulletin  280 

Desolation  lake  *  344 

Detroit  and  Dominion  Oil  Co !!!  116 

Detroit  and  Leamington  Oil  Co.  ...  116 
D^roit  and  Parry  Sound  Mining  Co.  26 
Deroman  rocks  9^ 

Rj*^»  210,  266,  266^318! '332^  366 

Diabase  Hill   '  33I 

Diamond  drills,   work  with  29 

In  Loon  lake  district  269 

Summary  of  operations  with  30 

{>|ngler,  Andrew,  accident  to  26 

^°ni«  ; 64,  198,  211,  319 

i^ionte  porphvrites  211 

Didey,  Joseph,  accident  to  !!     26 

^bson  process  of  peat  fuel  making    22 

^  river  282,  286 

^anoe  routes  by  290 

Iron  ore  deposits  west  of  322 

Water  power  on   299 

Dokis  river   200,  236 

^ente   249,    332,  366 

Dolomite   270,   304 

Dominick  Gaudense,  accident  to  25 

Dominion   Cement  Brick  Co 24 

Dominion  Improvement  and  Develop- 
ment Co 86 

Dominion  Mineral  Co 2 

Dominion  Natural  Gas  Co  24,  91,  106,  106 

Dore  conglomerate   318 

Petrography  of  340 

Dore  formation  300,  313.  340 

Distribution  of   343-346 
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Dor^  lake    286 

Dor^   river   282,  286 

Dorion  Lead  and  Zinc  Co 24 

Dover  township,  oil  well  in  110 

Drainage,   effects  of   imperfect   203 

Drain  tile.    See  Tile,  drain. 

Drills,  diamond.'    See  diamond  drills. 

Drowned,  rapid  of  the  290 

Dryden  township  10 

Dry  lake  137 

Duck 253 

Dunnville,  natural  gas  in  106 

Dutton  oil  field  90 

Log  of  oil  and  gas  wells 108 

Dysinger,  Chas.  M 69 

Eagle  copper  mine  62 

Eagle  lake 3 

Eagle  lake  gold  region   34 

Eagle  river   282,   286 

Earle,  Ellis  P 6 

Eastern  Ontario,  Report  on  mines  of, 

by  E.  T.  Corkill  76-87 

East  Toronto    Brick  Co 24 

Ecdes  Lake  iron  claims  316,  332 

Echo  lake  274 

Edey  iron  claims  316,  337,  339 

Edison,  Thomas  A 10 

Edwards  township 203 

Description    of   232 

Ekinu  (or  Eagle)  lake 286,  292 

Eldorado   gold  mine    49 

Eldorado  Mining  Co 4,  26,  49 

Eleanor  slates  300 

Electrical  power,  development  of,  10,  45 
Eleinfield  Oil  and   Gas  Development 

Co 108 

Elliott.  R.  J 54 

Elliott^s  falls  157 

Ells,  Dr.  R.  W 121 

Elmo  creek   292,  315 

Elmo  lake  293,  315 

Iron  for&ation  at  330 

Elmore  oil  concentrating  process  11,   44 
Elmsley   township,    marl  deposits   in  121 

Ely   greenstone   272,   277 

Emerald    lake    315 

Marl  deposit  at  122 

Empire   Salt  Co 24 

Engineering    Magazine   175 

English    Portland  Cement   Co 136 

Epidiorites   355 

Epidote  302,   305,  309,  347 

Ermine  242 

Esnagami  lake 286 

Essex    County,    geological     features 

of   116 

Natural  gas  in  90 

Legs  of  wells  114 

Oil  field  90,  114 

Logs  of  wells  114 

Euphemia  township  oil  field  90,  114 

Evans    creek    286,    316 

Evans  creek  iron   area  327 

Evans,   H.  W 279 

Evans,  J.  W 72 

Evans  nickel-oopper  mine  72 
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Page. 
Explorations  in  Abitibi,    Report  on 

by  Jame3  G.   McMillan  184-212 

Resources  of  the  Region   206 

Building   material    207 

Muskegs  or   Peat  bogs   209 

Soil    206 

Timber  207 

Water    powers    208 

Petrography    209 

Diabases    210 

Diorites   211 

Gabbros 210 

Granites    and    Gneisses    212 

Peridotites  and  picrites  211 

Porphyrites   211 

Schists    211 

The  Region  in  Detail  187 

Abitibi  basin 199 

Basin  of  the  Mattagami    194 

Buck  Deer  rapids  area  205 

Dokis    river    200 

Effects  of  Imperfect  drainage  ...  203 

Good  Clay  soil 199 

Good  spruce  and  birch   198 

Greenstone  ridges  201 

Mattagami  valley  188 

Muskeg  area 191 

Patten^s  first  base  to  his  Correc- 
tion line   193 

Rock  Outcroppings  ......  192,  204,  205 

Rocks  on  the  Frederick  House...  198 
Speights    Meridian   to    Mattaga- 
mi  river   187 

Spruce  forest 192 

Teefy,  Calvert  and  Aurora   204 

Tributaries  of   the    Abitibi    202 

'Wark  township  190 

Topoficraphy   185 

Abitibi   river   185 

Frederick    House  river    186 

Lakes  and  ridges  187 

Mattagami  river   186 

Fairbank  &  Co's  oil  well   110 

Falcon  island  273 

Fall  creek    282,   285,  316 

Iron   formation   near    337 

Farnum,  H.  C 77 

Fauna  of  Abitibi   region    242 

Of  Michipicoten  area   297 

Of  N.  W.  of  lake  Abitibi  253 

Feldspar  210,  211,  255.  347 

Production  of   19,  81 

Statistics  of  1,  3 

Feldspar  mines  81 

Chisholm,  A.   M S3 

Jenkins,  C 82 

Mills  &  Cunningham   83 

Richardson   81 

Felsite  206,  266,  276,  301,  304,  346 

Ferland,  S. 40 

Ferrous    oxide     120 

Fish  of  Abitibi  region  242 

Of  Michipicoten  area   297 

Of  N.  W.  of  Lake  Abitibi  253 

Fisher    242 

Fishhook    lake    293 

Fleck,  A.  W 23 
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Floating  Heart  lake   285 

Floating  Heart  river...  282,  285,  292,  316 

Flora,  of  Clay  Belt   240,  242 

Of  N.  W.  of  Lake  Abitibi  253 

Foley,  J.  C 58 

Forest  fires 193,  203,  296 

Forests  of  Michipicoten  area  295 

Fort    Matachewan    240 

Fort  Mattagami    240 

Fowler,  Joseph  47 

Frances  Hill   315 

Frances  iron  mine   315,   328,  339 

Analyses  of  ore  of   329 

Canoe   routes   to   289 

Frederick  House  basin   195-198 

Frederick  House  lake  187 

Frederick   House   river   186 

Rocks  in    198,  211 

Water  powers  on   208,  224 

Freeman   mica   mine    85 

Frontenac  lead  mine   ^^ 

Fruitland.  Brick  and  Supply  Co.    ...    24 


Gabbro  210,  336,  354 

Galena  64 

Game,   of    Michipicoten    area    297 

Gamm,  H.  E 39 

Garafraxa  township,  marl  deposits  in  160 

Garden  river  274 

Garnet 310 

Gas,  natural.    See  natural  gas. 

Gates  crushers   l'^^ 

General  Electric  Co 20 

Lacey  mica  mine  84 

Mica  trimming  works  of  86 

Prospecting   by    84,  85 

Genesis  of  Helen  iron-bearing  rocks..  311 

Genessee  slates  99 

Geologic  history  of  Michipicoten  area  300 
Geological     formations,     Report     of 
Committee  on  Nomenclature  of  269-277 

Geological  scale  of  Ontario    96 

Geological    Series   in   Lake    Superior 

District    270 

In   Huronian    area    274 

In  Lake  of  the  Woods  272 

In  Marquette  district  270 

In  Mesabi  district 271 

In  Penokee-Gogebic  district  271 

In  Rainy  Lake  district  272 

In  Thunder  Bay  district  273 

In  Vermilion  district  271 

Geological   Survev  of  Canada  ...   89,  269 
Reports  of  respecting  Michipicoten 

Huronian   area   280 

Geological  Survey  of  United  States...  269 
Gillesnie   P.,    Report   of,    on  Cement 

Industry  of   Ontario  118-183 

Glacial   action   185,   187,  288,  3^^ 

Globe  Refining  Works  22 

Gneiss  64,  204,  206,  212.  352 

Goderich  Cement  Brick  Co 24 


Godon  lake 293,  315 

Iron   ore  deposits   at  .331 

Analysis  of  331 

Gold  Coin  prold  mine   51 

Gold  Coin   Mining  Co 51 
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Golden  Horn  gold  mine  4,  34,  47 

Gold. 
Determination    of    at   Assay    office    33 

Near  Pucaswa    river    364 

Production   of   3,   4,  43 

Statistics  of  1,  3 

Table    showing     production     1900- 

1904    4 

Gold  Mines  of  Eastern  Ontario  ...  76,  77 

Belmont    4,  76 

Craig  4,  76 

Deloro    4 

Pearce  location  76 

Star  of  the  East  4,  76 

Gold  Mines  of  Western  Ontario  ...  45-69 

A  L  200  67 

Arsenic    I/ake     73 

Avon  68 

Baden-Powell   48 

Big  Master  •   64 

Black   Eagle    34 

Bully   Boy    45 

Cameron  Island  47 

Combined   ^ 48 

Eldorado   .- 49 

Giant    63 

Gold  Coin    61 

Golden  Horn   4,  34,  47 

Grace  49 

Ideal  61 

King  Edward   location    61 

Lanrentian   4,  42,  62 

Little   Master    63 

Lucinda   69 

Olympia  34 

Paymaster    64 

Pioneer  Island   48 

Queen  Alexandra  61 

Redeemer   49 

Shakespeare    67 

St.   Anthony   Reef   3,   64 

Sultana  3,  34,  47 

Sunbeam  3,  41,  56 

Twentieth  Century   51 

Volcanic  Reef  4,  42,  53 

Goodreau  lake   294 

Goodwin,  W.  L.,  Report  by,  on  Sum- 
mer mining  classes   37-42 

Goodrich  quartzite  270 

Goold,  E.  L 154 

Goosefeather   river    292 

Gotham  township,  iron  formation  in  273 

Gorman  &  Co 6 

Gould,  Shapley  &  Muir  Co.,  gas  well  107 

Gowan  lake  246 

Gowan  township  191 

Description    of    220 

Grace  prold  mine   49 

Grand  Valley  Peat  Products,  Ltd.  ...     24 
Granite,  64,  197,  204,  206,  212,  249, 
25o,    262,    268,    270,    324,    344,    346. 
Contact  of   with   Keewatin  forma- 
tion      273 

In   Dore    conglomerate    341 

Grand  Portage  293 

Grant.  Peter,  accident  to  26 

Graphite,  production  of   22.   86 

Staiistics  of  1,  3 


Grave  lake  246 

Gravel,  for  concrete  180 

In  Abitibi  region  207 

Graywack^  255,  259,  271,  276 

Graywacke  slate  273 

Greenalite    258 

Greenstone,   192,  197,   198,   201,  204, 
206,  211,  256,  262  270 

Ely   272,   277 

Gros  Cap  300 

Schistose   301 

Green,  Walter  D 49 

Girey    and    Bruce    Portland    Cement 

Co 141 

Griffin  mill  129 

Gros  Cap  greenstone  300 

Griinerit^ 309,   327 

Guelph  formation,  oil  and  gas  in,  90,  98 
Guelph,  temperature  of,  as  compared 

with  Clay  Belt  239 

Gurd  gusher,  oil  well  90 

Gypsum,  production  of  22 

Statistics  of  1,  3 

Haileybury,  mining  classes  at  40 

Haldimand  natural  gas  field,  21,  90,  105 

Hambly,  G.  H 33 

Hamilton    and   Toronto    Sewer    Pipe 

Co ^ 24 

Hamilton  formation  :....     99 

Hamilton  Steel  &   Iron  Co 12,  14 

Hammond,  Benjamin  54 

Hanlan  mica  mine  83,  86 

Hanover   Portland   Cement  Co.   142,   174 

Hanna,  M.  <fe  Co 12 

Harcourt,  Prof.,  analyses  of  Abitibi 

soils  bv  244 

Hardinge,  H.  "W 60 

Harris  pneumatic  system  132 

Hawkesbury    West     township,     marl 

deposits  in   122 

Hayes,    C.    W 269 

Heart  lake    286,  292 

Iron-bearing   rocks   east  of    325 

Heart  mountain 282 

Hebe   falls    273 

Helen  iron  formation...  300,  301,  307-313 

Extent  of 313-317 

Helen  iron  mine  11,  34,  69 

Hematite    44 

In  Abitibi  region  211 

In  Helen  iron  formation  309,  310,  313 

In  Loon  lake  irOn  district 258,  259 

Of  Iron  Lake  area   320 

On  Lake  Temiskaming   12 

Hemlock  lake,  marl  denosits  on  122 

Henderson,  Archibald,  Report  by  on 
Agricultural    Resources    of    Abitibi 

213-247 

Henderson  talc  mine   -•.•     87 

Hennebique  system  of  concrete  re-in- 

forcement 178 

Hermina  copper  mine   11,  61 

Hickev  Oil  Co 116 

Hiebee.  N. 49 

High    falls,    Spanish    river,   develop- 
ment of  newer  at  10.  68.  71 

Hills  of  Michipicoten  Huron ian  area  281 
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Hixon,   H.  W ^2 

HolUndia  lead  mine  16,  79 

Hornblende,  198,  204,  206,  210,  211, 

365 302 

Hornblende  schist  305,309 

Hot  teat  for  cement  182 

Hudson  iron  formation   97 

Hungerford,  W.  A 76 

Hunt,    Dr.   T.    Bterry,    on   origin   of 

oil  and  eas  94 

Hunter,  J.  C 13 

Hunt«r,  R.  M 13 

Huntingdon  township,  marl  deposits 

in  122 

Hnronian    area,   original    274 

Huronian  Compsn;  34,  71 

Hnronian  formation  S09,  269 

As  defined  by  Committee  on  Nom- 

enclatnre  276 

Contact  of  with  acid  eruptive  346,  360 

Contact   of    with    l^aurentian    210 

Michipicoten   Huronian   area    278 

Structural   break    in    275 

Lower  Huronian  264,  277 

Agglomerates    342 

Eitent   of   276 

In  Boston  township  iron  range  ...  262 

In  Michipicoten  area  299 

Middle  Huronian  277 

Upper    Huronian    254,    277 

Dore  formation  of  340,  346 

Extent  of  276 

Id  Michipicoten  ares   299 

Hutton   iron   range   12,   278 

Hutton  township   10 

Hyatt  system  of  concrete  re-inforee- 
ment  176 

[deal  gold  mine  61 

Illinois   University,     tests    of    ro-in- 

forced  concrete  beams  at   176 

Ilmenite   302,  364 

Imperial  Portland  Cement  Co 144 

Imperial    Natural   Gas   Co 108 

Incorporations.    See  Mining  compan- 
ies incorporated. 

Indiana   263,  297 

Ingall,  E.  D 270 

Inorganic  origin  of  oil  and  gas,  theor- 
ies of  91 

Intermittent    kilna    126 

'nternational  ABbostos  Co 87 

International  Peat   Co 24 

International  Portland  Cement  Co.  146 
Inter-state  ConHolidated  Mineral  Co.  64 
Iron-bearing  district,   Loon  Lake  264-260 

Iron  carbonate  267 

Iron  creek 286 

Iron  lake  290 

Iron   lake    area    317.   339 

Iron  lake  prospect  320,  321 

AnalvBis  of  ore  of  320 

Iron  locations  M.  R.  4-24,  boundariea 
and   descriptions  of  

Atikokan  range  

Boston  range  13,  261-2 

Coe    
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Frances    328 

Hutton  range  12 

Ledyard   78 

Radnor  12,  77 

Temagami   range   12.   31.  78 

Williams  12,  44.  69 

Iron  mining  fund  14 

Iron  ore. 
Analyses  of  259,  320,  322,  327.  329. 

331,   334,   336,   336  338 

Explorations  for  at  Loon  lake  ...    44 
Concentration  of  in  Loon  lake  dis- 
trict     259 

Production  of    11-13 

Statistics  of    1,   3 

See  also  Hematite,  Magnetite,  etc. 

Iron,  pig,  bounty  on  14 

Production   of    13-15 

Statistics  of  1,  3 

Table    showing     production     1900- 

1904    11 

Iron   pyrites,   production   of   19.   72 

In  Boston  iron  range  .,  265 

In  Helen  iron  formation  311 

On  Campbell's  Island  64 

Statistics  of  1,  3 

Iron  pyrites  mines  72,  78 

British  American  Pyrites  Co 78 

James  lake  73 

Jarmsn  78 

Steep  Rock  Lake  72 

Iron  range,  Boston  township.  Report 

on  hy  Willet  G.  Miller  261-268 

Iron  Ranges  of  Michipicoten  West. 

Report  on  by  J.  M.  Bell  278-355 

Bibliography  of  the  region    280 

Canoe  routes   289 

Dog  river  to  lake  Michi-biju   ...  291 
Frances  lake  to  Lake  Eabenung  292 

Frances  mine  to  Dog   river   289 

Frances   mine  to  Iron  lake    290 

Lake  Kabennng  to  Magpie  river  292 
Lake  Michi-biju  to  Lake  Super- 
ior    292 

Lake  Superior  to  Frances  mine.  2S9 

UisBBnabie  to  Magpie  river   294 

The  Grand  Portage  293 

General  conditions  in  the  regioc...  293 

Forest    resourcea    295 

Game  and  fish 297 

Native  inhabitants  297 

Soil  and  climate  296 

Water  power  sites   299 

General  Stratigraphy 299 

Distribution  of  the  greenstone...  302 

Geologic    history    300 

Metamorphosed  schists  305 

Michipicoten  schists  300 

Other  types  of  the  schist  304 

Petrography  of   schiatose   green- 
stone      302 

R«al  sedimentary  rocks   304 

Schistose  greenstone  301 

Helen   formation    307 

Extent  of    313 

Genesia  of  iron-hearing  rocks 3U 

Iron-hearing  cherta 306 


Page. 
Inn  BangM  of  Miohipicoten  Vftet, 
-Con. 
Metftmorphosed  ferruginous 

cherts    309 

Nortbem      band      of      northern 

range    313 

Petii^aphy  of  the  phyllites  ...  310 
Soathern  band  of  northern  range  31€ 
StmctnrB   of   Helen  formation...  307 

Western  range  316 

Hichipicot«n  Huronian  area 278 

Post-Huronian  acid  eruptivee  346 

Contact  with  older  rocka  360 

DiEtribution  of  347 

Petrography  of  346 

Poet-Hurooian  basic  eraptives  354 

Petrographj  of  364 

PliTsiography  of  the  area  281 

A  region  of  hills  and  valleys  ...  281 

Dog  river    286 

BSecU  of  glacial  action  288 

Lakes   286 

Magpie  rirer  286 

FucMwa  riyer   283 

Rjrers  of   district    282 

Resume  338 

Special  areas  of  iron  formation  ...  317 

A  promising  prospect  321 

Brotherton  hfll  329 

Dimensions    and   relationship  of 

bands  818 

East  of  Godon  lake  331 

East  of  Heart  lake  326 

East  of  Pyrrhotite  lake  382 

Eccles  lake    claims  332 

Erana  creek  area  327 

Frances  mine  and  neighborhood  328 

Iron  lake  317 

Eitoadn  claims  321 

Leach  lake  bands  330 

Magnetic  point  326 

Hone  moontain  326 

Korth  of  Narrow  Lake  and  lake 

Charlotte  K» 

Ore  possibilities  324 

Ore  showingB  320 

Psint  creek    and   Mt.    Raymond  323 

South  of  Kabenung   lake   329 

West  of  Dog  river  322 

Special  areas  of  Western  range  ...  333 

Bands  north  of  Julia  river 336 

DftTid  Eatossiu's  claims    335 

Edoj  claims   337 

Laird's  claim  834 

Lome  prospect  337 

Near  PaU  creek   837 

Near  mouth  of  Julia  river  333 

Korth  of  Lost  and  Cameron  lakes  836 

North  of  Maple  lake   336 

The  Upper  Huronian   340 

Distribution  of  Dor6  formation...  343 

DoTJ  formation  340 

Petrography    of    agglomerate    ...  342 
Petrography  of  conglomerate   ...  340 

Petrography  of  slate  343 

Iron  lilicate   268 

Irmwood  formation    271 
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Iroquois  falls  186 

Water  power  at  208,  230 

Irving,    E.    D 266 

Isaacson,  Isaac,  accident  to  26 

IsabeUa  lake  288 

Ishpeming  formation   270 

Island  Granite  Co 24 

Jackfish  lake  294 

Jack-pine  197,  202,  207,  295 

Jack-pine  plain  218 

Jackson,  E.  T 139 

Jackson  oil  well 118 

James,  Joseph  87 

James  lake  iron  pyrites  mine  73 

Jarnian  iron  pyrites  mine  78 

Jasper 266,  262,  308,  319 

Jaspilyte  262,  266,  309,  319,  321 

Jenkins.  Charles,  feldspar  mine  ...  19.  82 

Jimmy  Kash  lake 289 

Johnson,  Prof.  J.  B 176 

Journal  of  Oeology  280 

Journal    of   Royal    Inst,    of  British 

Architects   180 

Julia  river  282,  284 

Iron  formation  near  mouth  of  ...  334 

Iron   formation  north  of  336 

Ores  of ,  analysed  334,  336 

Kabennng  hills  282 

Eabenung  lake  286,  344 

Canoe  rontes  to  292 

Iron  formation  south  of  3SS 

Kahn  system   of   concrete   re-inforc»- 

ment  179 

Eamiskotaia  river 183 

Kamehogooka    lake   294 

Kaolin  2J0 

Kapinchigania  lake  293,  306 

EatoBsin  iron  claims  316,  321,  336 

Analvses  of  ore  of  322,  335 

Kay,   G.    F 240,  360 

Keewatin   formation   264,  277 

As  defined  by  Committee  on  Nom- 
enclature    276 

Tn  Boston  township  iron  range  262,  266 
In  Lake  of  the  Woods  district  ...  273 

In  Fenokee-Gogebic  district  271 

Kennedy,  M 144 

Kenogarai  lake  248 

Eenora.     See  Rat  Portage. 

Kent  Bros 20 

Mica  mine  86 

Kent  county  oil  field   90,  109 

Log  of  wells  in   109,  110 

Kevi,   D,    G 40,    74 

Keweenawan  formation  264,  273,  276,  277 

East   of   Loon   lake   266 

In  Michipicoten  area  299 

Killown,  J.  M 148 

King  Edward  gold  location  61 

Kingston  Feldspar  Mining  Co.   ...  19,  81 

Kitohi  schist  270,  277 

Klugh,  A.    B 240 

Knechtel,  D 142 

Knife  lake  286 

Knife  slates  271,  976 
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Koobel  &  Flaherty   254 

Knox  township  201 

Analysis  of   soil   of   244 

Description    of   233 

Township  East  of,  description  of  ...  233 

Kona  dolomit«    270 

Krean  hill    nickel-copper   prospect...     71 

Labradorite  305 

Lacey  mica  mine   84 

Laccolithic  Bills   256 


Lafricain,  S 240 

Laird's  iron  claims  316,  334 

Analysis  of  ore  of 334 

Lake  of  the  Woods  district  269 

Geological  series  of  272,  276 

Lake  of  the  Woods  gold  region   3 

Lake&eld   Portland  ^ment  Co 148 

Lake  Urion  Oil  and  Gas  Co 116 

Lake  Shore  Natural  Gas  Co 24 

Lake  Superior  Corporation   59 

Lake     Superior     district,     geological 
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Lambton  county  oil  field  89,  111 

Logs  of  oil  wells  in  112 

Lands  sold  and  leased    23 

Lang,  John  L 184 

LauRriU,  Dr.  A.  S 162 

Larch  sawfiy  189 

Carose  silver  mine 5 

Lash,   Miller    133 

Latour,   Eli,    accident   to   26 
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As  determined    by    Committee  on 

Nomenclature  277 

Coutact  of  with  Huronian  210 

Kniptive  contact  of  206 

In  Boston  township  iron  range  ...  262 

lb  Michipicoten  area  298 

Laurentian  gold   mine   4,,  62 

Mining  class  at  42 

Laurentide  Mica  Co 86 

Larant  township,  n^arl  deposits  in  ...  122 

Leach  lake   31S 

Iron  ore  deposits  at  330,  339 

Ore   analyses   331 

Lead  mines 79 

Frontenac    79 

HoUandia    79 

Lead  ore,  production  of  15 

Determination   of,   at   Assay    office    33 

Statistics  of   1.  3 

Lead,   pig,   production  of   16 

Statistics  of   1,  3 

Leamington  Oil  Co 2.'>,  116 

LeaminRton  oil  field  21.  90,  llS 

Oil   and  gas  wells  in    116 

Loss  of  wells  115,  116 

Leases  of  mining  lands   23 

Leckie.  Major  R.G 73 

Ledvard,  iron  mine  78 

l^ith.  C.  K 2W,  269 

Lencoxene   210,  211.   302,   35r^ 

Licensed  mining  companies.   1904   ...     25 
Licensees,   list  of,   Michipicoten  min- 
ing division  35,  36 
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As  ingredient  of  cement    124,  125,  162 

For  calcium  carbide 88 

Mortar   vs.   cement 170 

Production   of    IB 

Statistics  of  1.  3 

Lime  lake 137 

Lime  paste  172 

Limestone   271 

Analysis  of 183 

Corniferous  88 

Crystalline    261 

For  concrete  173,  171 

In  Michipicoten  area 3(M 

In  original  Huronian  area  27-1 

Limonite  211,  308,  320,  332,  338 

Lind,  John  ]J1 

Little  Bear  river  282.  38j 

Little   Master  gold   mine   53 

Little  silver  mine  5 

Little  township  197 

Description   of    234 
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Lonelv  lake 293 

Long,  H.  E 67 

Long  Sault  rapids  18(i 

Long  Tom  copper  location  67 

Looo  take  area,  geological  series  of...  373 
Loon  Lake  iron-bearing  district,  Re- 


i'  extension  254 

Animikie  formation  256 

Animikie  iron-bearing  formation...  257 

Concentration  of  the  ore  25fl 

General  geology L'54 

Greenstone  and  granite  2.M 

Keweenawan   or   Nipigon   cones  ...  2-i(l 

Schistose   graywack^    255 

Structure 25T 

Loon   Lake  iron  range   13,  29.  ^ 

Lome   iron   prospect    316,  337 

Analyses  of  ore  338 

Lost   lake   286,  316 

Iron  formation  north  of  336 

Loughborough  Lake,  marl  deposil  in  121 

^wer  Helderberg  formation  96 
wer     Huronian     formation.       Srr 
Huronian. 

Lucinda  gold   mine  59 

Lucinda  Gold  Mining  Co 59 

Lund   lake  293 

McCann  township  and  N.  W.  of  Lake 
Abitibi,   Report    on    by    J.    K. 
Workman    248-2->l 

McCann  township  248 

Rock  exposures  249 

Soil   249 

Timber  2^" 

Work  on  Base  line  2-'i0 

Chin   river    251 

Climate  253 

Exploring  under  difficulties  251 

Indian  occupation  253 
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Fauna  263 

Fiah  253 

Flora   263 

Soil  of  Bue  line  region  263 

McCart  townahip   196 

Description    of    227 

McCharles,  A 10 

McConnell  graphite  mine   87 

McConnell,  Rinaldo  22,  86,   2S4 

McCool    lake    67 

McCuan,  D.  J 77 

McDougaU,  W.  H 299 

McFadden,  James  J 67 

McGowan,  John,  M,P 133 

McKay   lake,  marl   deposits   on   122   . 

McKenrie,  B.  E 160 

McKiuley-Darragh  ailrer  mine  5 

McKinnon  tote  road   313,  316 

McLanghlin.  James  141 

McMillan,  Jamea  G.,  Report  by  on 

Explorations  in  Abitibi  184-212 

McNab,  J.  W 138 

McNab   lake  169 

McNab  township,  marl  deposits  in  ...  121 

McNaughton,  6.  W 84 

Mcpherson's  falls,  power  development 

at  10,  68 

MacfaHane,  Thomas 4 

Mackentie,  Uann  A  Co 13.  72 

MacLaren,  A.  F.,  M.P 146,  149 

Macmillan,  N.,  accident  t« 26 

Madaraaka     river,     development     of 

power  on  87 

Madoc  Mining  Co 26 

Magneaia,   in  natural  cement   162 

Ma(rnMinm.  carbonate  of  120 

Magnetic  Point,  iron  formation  at...  326 

Analvsis  of  ore  of  327 

Uunetite  198.  210,  211,  262,  302,  306, 

309.  319,  338  364 

Magpie  rirer  278,  282,  286 

Iron  formation  East  of  332 

Water  power  on  299 

Mtguire  lake  293 

Maitland,  J.  W 144 

Mijinimuagahing   lake    279 

Major  oil  syndicate  116 

Matidel,  Julius   176 

Manitoba  Peat  Co 23 

ManitouHn   Island,  petroleum   on    ...     89 

Mano,  D,  D 13 

Mann  township    197,  211 

Dewription    of    224 

Second  township  north  of,  descrip- 
tion of  226 

Township  north  of,  description  of...  226 

Maple  lake  36 

Iron   formation   north   of    336 

Ore    analysis  336 

Mareniscan  schist   271,   277 

Marrellns  shales    99 

Marian  lake  294.  316 

Marl, 

Analyses  of  183 

Ai  ingredient  of  cement 118 

Composition  of  120 

I)ppoaiU  of  121 

N'ot  always  organic  product  119 
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Value  of   122 

Marlbank  cement  plant  137 

Marquette  district  269,   276 

Geological  aeries  of  270,  277 

Marquette  iron  range  278 

Marten  242 

Massey  copper   mine  11,  60 

Mining  classes  at  41 

Mattagami  river  186,   188.  219 

Mattagami  valley 188,  194 

Mattawin   iron   range  278 

B7ayo   Mining  and   Development  Co.     24 

Masinaw  lake 84 

Medina  formation 97 

Medina  Gold  Mining  Co 80 

Melan  system  of  concrete  re-inforce- 

ment  ^.  178 

MendeljefF,  M.,  on  origin  of  oil  and 

gas  92 

Menominee  iron  range  278 

Merritton  carbide  factory  88 

Mersea  township  oil  field   90 

Oil  and  gas  wells  in   116,   117 

Mceabi  district  269,  276 

Geological   series   of   271,   277 

Mesabi  iron  series  254,  258,  278 

Mesnard    quartzite   270 

Metamorphosed  schists   306 

Mica  266 

Production  of  20,  83 

Statistics  of  1,  3 

Mica  Mines  83-86 

Baby  85 

Bob's  Lake  86 

Freeman    86 

General   Electric   Co 84 

Hanlan  83 

Kent  Bros 86 

Mills  &  Cunningham   86 

Montgomery  and  Adams 86 

Mica  schist  198 

Mica  trimming  works  at  Ottawa  86 

General  ElectWc  Co 86 

Laurentide  Mica  Co 86 

Munsell,  E.  &  Co 86 

Michi-biju  lake  287 

Canoe  routes  to  292 

Michigarame  slate  270 

Michigan,  Geol.  Survey  reports,  119,  120 

Michi   lake    287,  292 

Michipicoten  bay  278 

Michipicoten  Division  Mining  agency. 
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Michipicoten   Harbor   288 

Michipicoten  river  278    288 

Michipicoten  West.  Iron  Ranges  of. 

Report  on  by  J.  M.  Bell  278-355 

Microcline   308,  312,    347 

Microperthite  3*' 

Middle    Huronian    formation.      Se' 

Huron  i  an. 
Miller,   W.   G.,   Provincial  Geologist. 

17.  Ill  269 

Report  by  on  Boston  township  Iron 

Range    261-268 

Miller,    James    240 
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Mills  and  Cunningham  feldspar  mina^S 

Mills  and  Cunningham,  mica  mill  ...  86 

Mineral  production,  eummarj  of,  1904  1 

Expansion  of,  1896-1904  2 
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Mineral   Range   Iron   Co 77 

Miner's   licenses,    receipts  from    23 

Mines   Act  23 

Hin^  of  Eastern  Ontario,  Report  on, 

by  E.   T.  Corkill   78-87 

Aotinolite  and  Asbestos  87 

Calcium  carbide   87 

Copper  mines  80 

Feldspar  mines  81 

Graphite  86 

Gold  mines  76 

Craig    76 

Star  of  the  East   76 

Iron  mines   77 

Mineral  Range  Iron  Co 77 

Radnor   77 

Iron  pyrites 78 

American  Madoc   Mining  Co.   ...  78 

British  American   Pyrites  Co.   ...  79 

Lead  mines  79 

HolUndia  79 

Frontenac    79 

Mica  mines  83« 

Baby  mine  86 

Freeman   mine    86 

General   Electric   Co 84 

Kent  Bros 86 

Mica  Trimming  Works   at  Ottawa  86 

Phosphate  of  Lime   86 

Talc    87 

Zinc  mines  79 

Mines    of    Western    Ontario,    Report 

on,  by  W.  E.  H.  Carter  43-76 

Copper  mines  60-67 

Campbell's  Island  64 

Eagle   62 

HTrmina    61 

Massey  Station  60 

Peyton  location  66 

Reynolds    property    67 

Superior    63 

Whiskey   lake   area   62 

Corundum  74,  7B 

Canada  Corundum   Co 74 

Ontsrio  Corundum   Co 76 

Gold  Mines  45-69 

A   L  200   67 

Baden-Poweli   48 

Big  Master  54 

Bully    Boy   46 

Cameron    Island     47 

Combined  48 

Eldorado  49 

Giant    63 

Gold  Coin  61 

Golden  Horn  47 

Grace    49 

Ideal 51 

Lau  rentian   62 

Little    Master     63 
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Pioneer  Island  
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Shakespeare   
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Sultana    47! 

Sunbeam  S6  ' 

Twentieth  Oentnry  61 

Voloanic  Roef  52 

Iron  Pyrites  and  Araenio  72-74 

Arsenic  Lake  73 

Jamea  Lake  73 

St«ep  Rock  Lake  73 

Iron  mines   68,  60 

Helen    59 

Williame  69 

Niokel-oopper  minea  68-73 

Canadian  Copper  Co 69 

Copper   aiff    70 

Creighton   69 

Evans  No.  2  78 

Huronian  Co 71 

North  Star  72 

Vermilion  and  Krean  Hill   71 

Victoria   71 
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History  Surrey  380 
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Licensed   33 

Mining  lands  sold  and  leased  33 

Mink    343 

Mink  lake,  marl  deposits  in Ul 

Minnehaha  Mining  and  Smelting  Co.    25 

Minnesota  Iron  Co 311.  317 

Mispickel   mine,  Arsenio  lake   73 

Bisto-ogo   river    208,  33! 

Missanaliie  station,  canoe  ronte  from, 

to  Magpie  riyer  2W 

Mohawk  Natural  Ou,  Ltd 24 

Molath,  John  E 

Molybdenite    351 

Mona  schist  270,  277 

Mond  Nickel  Co 9,   10,  34,  73 

Mondoux,  0 184 

Monier  system  of  concrete  re-inforce- 

ment    176 

Montague  copper  location    67 

Montague,  J.  A 67 

Montgomery  and  Adama  mica  mine.    63 
Montreal    &    Boston    Cons.    Mining 

and  Smelting  Co 2^ 

Montreal  and  Ottawa  Peat  Co.  ...  23.  24 
Montreal  river  5 
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Pyrites  on    209 

Hoodv  township,  description  of  233 

Township  East  of  235 

Moore,  D.  H.  A  E.  V 83 


■^ 


i 


1905 


Index 


369 


Pago. 

Moore  Oil  and  Gas  Co 112 

Moore  Oil  field  Ill 

Logs  of  wells  112 

Moose   242,   251,  2d7 

Moraines  288 

Morse  Mountain   814 

Iron-bearing    rocks   of    326 

Mortar   170 

Cement   170,  183 

Impenrious 173 

Lime    170 

Lime  paste  for  172 

Sand  for  171 

Mo5ser  tower    cooler    132 

Mountain    Ash  river    285 

Mountain  river  285 

Mount  Ghanmanis  262 

Mount  McKay  Brick  and  Tile  Co.  ...  24 

Mount  Raymond    282,  314 

Iron  ore  near  323 

MR  4-24  iron  locations  263-267 

Mud  lake,  marl  deposits  in  121 

Mud  lake,  Michipicoten  287,  292 

Munsell,  Eugene  &  Co 86 

Murphy,  J.  B 164 

Murphy  township  to  Mattagami  riv- 
er, description  of  219 

Muscovite  84,  304,  306,  347 

Muskegs  191,  194,  209,  217 

Muskrats  242 

Muskrat  lake  293 

Muter,   M.    J 142 

Narrow  lake    314 

Iron  formation  north  of   326 

Xational  Portland  Cement  Co 149 

Natural   Cement.    See  Cement. 
Natural  Gas  and  Petrqleum,  Report 

on  by  E.  T.  Corkill  89-117 

Natural  gas. 

Export  of  prohibited  91 

Fields    90 

Origin  of  91-96 

Prc^action    of    21 

Statistics  of  1»  3 
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Contact  of  Lauren ti an  and  finron- 

ian  at 210 

Negaunee  formation 270 
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cement  composition  124 
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New  Liskeard,  mining  class  at  41 

Newnuu-ket  township  206 

Description  of  227 

New  Ontario  silver  mine  ....^.........      5 

New  York  Lake  Erie  Oil  and  Gas  Co.    24 

Niagara   formation   98 

Niagara  Quarry  Co 24 
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Determination   of   at    Assay    office    33 
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Nickel  mines. 

Canadian    Copper    Co 69?71 

Copper  Cliff   5,   70 

Creighton  6,  10,  41,  69 

Erean  Hill   prospect   71 

No.    2    10 

Vermilion    5,    71 

Evans  No.  2  72 

North  Star  ...: 10,  34,  72 

Victoria 5,   10,   71 

See  also  silver-cobalt-nickel  mines. 

Night  Hawk  lake  199 

Nipigon  formation  256,  277 

Nipigon  iron  range  278 

Nipissing  Mining  Co 5,  24 

No-fish  bay  315 

Norfolk  county  oil  and  gas  field  108 

Log  of  wells  in  108 

Nomenclature,  pre-Cambrian,  Report 

of  Committee  on  29,  269-277 

North  American  Chemical  Mining  & 

Development  Co 156 

North  Cayuga  township,   log  of  gas 

well  in  105 

Northern  Development  Co 54 

Northern  Iron  and  Steel  Co 24 

Northern  Light  Mines  Co 4,  48 

North  Star  Nickel-copper  mine,  10,  34.  72 
Nova  Scotia,  mineral  products  of  ...      2 

Obatonga  lake 286 

Ogishke  conglomerate  271,  276 

O'Grady  De  C. 13 

Ohio    State  University,    experiments 

with  impervious  mortar  at  173 

Oil  Springs,  oil  wells  at  89,  113 

Logs  of  wells  113 

Olden   sine  mine    15 

Mining  classes  at  39 

Oligoclase   303,  347 

Olivers*  Ferry  graphite  mine  22 

Olivine   211,   355 

Olympia  gold  mine  34 

Onondaga   formation   98 

Ontario  Corundum  Co 19 

Ontario  Corundum  Co*s  mine  74 

Ontario  Crude  Oil  Co 24 

Ontario   Graphite  Co 22,   86 

Ontario  Mining  &  Smelting  Co 15 

Lead    mine    of   39 

Ontario  Portland  Cement  Co.  ...  18,  154 
Ontario   Smelting   Works  8,  69 

Accident  at  25 

Orford  Copper  Co 6,  8 

Organic  origin  of  oil  and  gas^  theories 

of 93 

Oriskany  formation  98 

Orion  Mining  Co 24 

Orthoclase 210,   211,  303-347 

Orton,  Dr.  E.,  on  origin  of  oil  and 

gas 93 

Osmiridiura  8 

Ottawa  Carbide  Co 18,  87,  88 

Otter  242 

Otter    Cove    • 284 

Otter   Head,    geological   section   east 

of  352 

Otto  township    268 
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Owen  Sound  Naturkl  Qas  and  Oil 
Co 24 

Owen  Sound  Portland  Cement  Co., 
154  172 

Paoifio  Coal  and  Oil  Co 25 

Paint  oreek  286,  2W 

Canoe  route  by  289 

Iron  ore  deposits  on  ' 823 

pRint  lake  293,  314 

Bog  iron  ore  on  324 

PaliBOBoio  rooks  96 

Palladium. 

Production    of   6-8 

Prooen  of  extracting  ? 

StatirtioB  of  1.  8 

Uses  of ' 

Palm*    slate    271 

Parka,   Dr.  W.  A 206,  260 

Parry  Sound  Copper  Mining  Co.  ...     80 

Partridges    263 

Pasho-scoote   lake    293 

Patten's   first   base   193 

Paymaster  gold  mine  ^ 

Pearce  goU  looation    76 

Peat   ... 189,    194 

Analyses  of  sample*  of  209 

Areas  of  in  Abitibi  region  ...  309,  217 

In  Oowan  township  191 

In  Wark  township   190 

On  Montreal  riT«r  209 

Peat  boKS.     See  muskegs. 

Peat  fuJ,  production  of  22 

Statistics  of  li  3 

Peckham,  S.  F.,  Theory  of  origin  of 

oil  and  gas  W 

Pegmatite  362,  854 

Pelee  island,  oil  and  gat  on  117 

Penekee-Gogebic    district    276 

Geological   series  of   271,   277 

Iron  district  268,378    . 

Pentila,    M,,    accident  to  26 

Peridotites   211 

Perley,   G.    H 28 

Perry,    F.    M ,62 

Perrys    bay    816 

Petrography.  

Of  Abitibi  region  ^^V3, 

Of  acid  ernptiTea  346 

Of  agglomerate  342 

Of   basic   eruptires   364 

Of   conglomerate    340 

Of  phyllites 310 

Of  schistose  greenstone  302 

Of   slate    ■■■    3f3 

Petrolea  oil  field 89.  IJ^ 

Log  of  oil  wells  in  113 

Petroleum- 
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Production   of    20 

Statistics  of  ■-.- ■- ■  '■  8 

Petroleum  and  Natural  Gas,  Beport 

on  by  E.  T.  OorkiU  89-117 

Borings  for  Oil  and  Gas  99 

Brant  county  IW 

Essex  county  1^^ 

Haldimand  county   106 
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Kent   county   109 

Lambten  county   HI 

Norfolk  county  108 

Pelee  Island   11' 

.     Welland  county  99 

Geological  Scale  of  Ontario  96 

Clinton    formation    98 

CorniferouB  formation 9tf 

Quelph    formation    98 

Hamilton    fonnation    99 

Hudson  River  formation  9' 

Medina  formation 9T 

Niagara  formation   98 

Onondaga    and    Lower    Helder- 

berg    » 

Oriskany  formation  % 

Portage-Chenung  fonnation  99 

Trenten    formation    ^ 

Otioa  formation 9T 

Natural  gas  fields  90 

Origin  of  oil  and  gas  91 

Origin   bj   secondary    decomposi- 
tion        95 

Rock  pressure  of  g,>*  9^ 

Primary  decomposition  theory...  96 
Theories  of  inorf^anlc  origin  ...  91 
Theories  of  organic  origin  93 

Petroleum  fields  89 


Phlogopito    83 

Phosphate  of  lime,  prodnotion  of 86 

Phyllitee  301,  307,  343.844  ! 

Petrography  of  310 

Pickerel  242,  261,  297 

Picrites    213 

Pig   iron. 

Bounty  on   14 

Production    of   13-li 

Stetistics  of  1.  3 
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Pig  lead,  production  of IS 

Statistics  of  1.  3 

Pike 249,  253,  29: 

Pine,  red 200,  207,  296 

Pine,  white 223,  296 

Pioneer  Island  gold  mine  48 

Pioneer  Island  Mining  Co 48 


Pipe,   sewer.    See   Sewer   pipe. 
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COBALT-NICKEL  ARSENIDES   AND  SILVER 

BY  WILLET  d  MILLER 

Introduction 

Vliat  ii  known  u  the  Arobean  protszis,  or  that  rugged,  rocky  region  whioh  Btratohe* 
inj  froD)  the  St.  Lawrence  river,  expanding  to  the  northwestward,  and  occupTtng  ■ 
lirg«  part  of  northern  Ontario,  has  produced  and  is  constanUy  prodactng,  a  group  of 
■hit  maj  be  called  unique,  or  at  least  oomparatiTely  rare,  eoonomio  minerals.  Pro- 
bablj  as  great  a  rarietr  of  mineraU  is  produced  here  in  proportion  to  the  nomber  of 
lahabitants  aa  is  derived  from  an;  other  country.       Among  theae  eoonomio  deposits 

The  nickel  mines  of  Bodbury,  which  is  one  of  the  two  important  nickel  produeing 
localities  of  the  world,  with  the  hye-prodncts,  platinum  and  palladium; 

The  corundum  deposits  of  north  Hastings,  south  Renfrew  and  other  areas  in  eastern 
Oottrio,  which  now  supplies  by  far  the  greater  part  of  the  corundum  oonsumed  in  tiio 

The  unsurpassed  feldspar  and  mica  deposits  of  Frontenac  and  adjoining  oonntiM 
■cd  the  apatite,  graphite,  pyrite,  talc,  gold,  copper,  einc,  lead,  fluorite  and  barite  of 
th?  ume  district; 

The  iron  ranges,  which  extend  over  a  great  territory  in  northern  and  northwestern 
UaUrio,  but  which,  up  to  the  present,  hare  not  been  deroloped  to  a  great  extent. 

Id  addition  to  theee,  it  may  be  said  that  a  few  years  ago  north  Hastings  possessed 
tb«  only  arsenic  plant  in  North  America.  More  recently  the  auriferous-arsenic  orea  of 
Tonsgami  were  made  known,  and  lastly  a  discoTery  has  been  made  of  the  series  of 
Oobalt-Nicfcel  Areendies  and  Silver,  which  are  unique,  so  far  as  known,  on  this 
Rmtinent,  and  are  paralleled  bf  deposits  only  in  Saxon;  and  adjacent  regions  of  conti- 
nontal  Europe. 

The  eastern  part  of  this  re^on  is  also  noted  for  certain  minerals  which  can 
■orraly  be  said  to  be  of  eoonomio  ralue,  but  are  of  great  scientifio  interest.  The  largest 
and  finest  crystals  of  the  mineral  lircon  in  the  museums  of  the  world  come  from  eastern 
Onisric,  as  do  also  sphenes,  pyroxenes,  scapoUtes  and  other  crystals.  Sodalite,  marble 
md  other  decorative  materials  are  also  found  here. 


Situation  and  Discovery 

A  brief  description  of  the  character  and  modes  of  occurrence  of  the  Cobalt-Silver 
orca  of  the  area  examined  during  1904  is  given,  as  marginal  notes,  on  the  colored  geo- 
logical map  which  accompanies  this  report.  For  practical  purposes,  it  is  not  necessary 
to  add  much  to  theae.  In  the  report  which  was  published  in  the  Thirteenth  annual 
Tolame  of  the  Bureau  of  Hinea  an  account  of  the  discovery  and  location  of  the  ore 
bodies  was  given.      It  may  be  well  to  repeat  briefly  some  of  the  information  there  given. 

These  ore  bodies  which  carry  values  in  silver,  cobalt,  nickel  and  arsenic,  were 
diMovered  during  the  building  of  the  Temiskaming  and  Northern  Ontario  Railway.  In 
fict,  it  may  be  said  that  the  railway  discovered  the  deposits,  as  it  runs 
slmost  over  the  t<^  of  what  is  probab'y  the  moat  important  vein  yet  found.' 
The   finding    of    such    rich     ore    within    a    abort     distance    of    the    shore    of    lake 

^  lit  mar  be  added  that  the  Oanadlao  FaoiHo  railway  virtually  dltooTered  the  Sadbuir  niakel 
awwiu,  90  miles  to  the  saDthwest  of  Cobalt.  It  can  tbcs  be  said  ibat  each  at  the  two  rall- 
■ari  thai  far  built  in  tbis  part  of  Ontario,  brongbt  to  Ucbt  an  important  and  little  dreamed  ot 


lOCATION   OF   VElNSVr„,.,„ 
rOI;KVI\N  ^^ 

To  oKompons-  U.-pur\  o(W  G.Miller        ^< 
IN  FOURTEENTH  REPORT  OF  THE  BUREAU  OF  MINES 
TH05.W  QIBSON    DIRECTOR 


1 


Bureau  of  Mines 


No.  5 


TemiikiMHiiig,  a  stretch  of  water  which  has  been  a  well-travelled  route  to  the 
HMth  by  wnite  men  for  200  years  or  more,  and  the  deposits  being  only  about  four 
miles  from  the  town  of  Haileybury,  show  the  possibilities  there  are  for  the  diBcorerf 
of  important  mineral-bearing  areas  in  the  yast  hinterland  of  Ontario,  much  of  which 
is  little  known.  The  chief  of  these  ore  bodies  which  have  been  worked  lie  within  half 
a  mile  of  what  is  now  known  as  Gobalt  station,  distant  by  rail  about  103  miles 
from  North  Bay  junction  on  the  transcontinental  line  of  the  Canadian  Pacific,  and  396 
miles  almost  north  of  the  city  of  Toronto. >  It  may  also  be  added  that  one  of  the  oldest 
know  oro  bodies  in  North  America,  the  argentiferous  galena  on  the  east  side  of  Uke 
Temiskaming,  is  distant  only  8  or  9  miles  from  Oobalt  station.  This  galena  deposit 
was  apparently  discovered  by  voyageurs  over  160  years  ago.  A  map  of  the  lake 
published  about  177S  h.is  a  bay  marked  on  it  with  the  name  ''Anse  k  la  Mine,"  thai 
showiit.:  that  the  deposit  was  known  at  least  at  that  date  and  probably  much  earlier, 
owing  to  the  fact  that  the  ore  outcrops  at  the  water's  edge  and  is  of  such  a  character 
as  to  attract  attention. 

Some  of  these  veins  in  the  vicinity  of  Gobalt  station  were  apparently  noticed  by 
the  men  employed  in  railway  construction  in  the  spring  of  1903,  but,  there  being 
no  miners  or  prospectors  among  them,  little  interest  was  aroused  and  nothing  wss 
heard  of  the  discovery  by  prospectors  till  October  of  the  same  year.  At  that  time 
Mr.  T.  W.  Gibson,  Director  of  the  Bureau  of  Mines,  then  in  that  part  of  the  Province, 
was  given  a  sample  of  niccolite  which  the  donor  thought  was  copper  ore,  the  color  of 
this  mineral  being  like  that  of  copper  as  the  German  name,  kupfer-nickel,  indicates. 
Mr.  Gibson,  however,  recognized  the  value  of  the  sample  and  forwarded  it  to  the 
writer,  who  was  then  in  the  eastern  part  of  the  Province,  and  asked  him  to  make  a 
report  on  the  occurrence  as  soon  as  possible.  The  writer,  although  he  knew  the  speci- 
men represented  high  class  ore,  hardly  expected  to  find  ores  of  the  character  and  in 
the  quantity  which  he  saw  on  his  arrival.3       This  mineral,  nicoolite,  had  been  found 


a  The  name  oobalt  appears     o   oome  from  the   German  Kohold,   meaning   goblin   or  hoiue 

epirit.      The  metal  was  so  called  by  the  miners  beoanse  its  ore,  being  araenious,  was  polsonoos 

and   diffloult  to  treat.  The  writer   felt,  however,  when   he  su4:8re8ted  the  mime   for  the  town, 

that  in  this  age  such  a  name  would  not  be  considered  unlucky. 

3  At  the  time  of  the  writer's  arrival  In  the  district,  in  NoTcmber,  1903,  4  veins.  aU  of  whi^ 
were  very  rSoh,  hid  been  found.  Three  of  these  were  within  sight  of  the  railway  and  the  fonrui 
was  a  short  distance  to  the  southeast.  The  blackened,  Umished  silver  had  up  to  that  ""Jf  **: 
traded  little  or  no  attention  although  it  occurred  in  profusion  in  two  or  three  of  the  weatnewj 
outcrops.  At  the  present  time  bver  40  veins  and  stringers,  the  majority  of  which  can  be  worked 
.  at  a  profit,  have  been  found.  They  are  distributed  over  approximately  25  forty-acre  lou,  antt 
are  in  the  hands  of  15  or  20  individuals  or  companies.  Other  veins  are  being  found  every  xew 
days.  Although  the  writer's  flrat  report  of  his  eyamination  of  this  oobalt-siker  a*"**.  TJ* 
published  in  November,  1903,  the  public  evinced  little  interest  in  the  field  until  about  eighteen 
months  afterwards,  when  reports  were  made  of  shipments  from  various  properties.  The  lacx 
of  interest  was  apparently  due  to  the  fact  that  the  evil  effects  of  the  mining  boom  oi  a  lev 
years  ago  had  not  died  out.  and  the  public  were  more  or  less  sceptical  of  reports  on  mini ns. 
no  matter  from  what  source  they  might  emanate.  By  June,  1905,  interest  was  aroused  in  tne 
district  throughout  North  America,  and  the  rush  to  Oobait  has  been  greater  than  has  t>een 
seen  before  in  the  mining  fields  of  Ontario. 

The  following  extracts  from  letters  written  in  the  autumn  of  1903  by  Mr.  T.  W.  Oibsoo. 
Director  of  the  Bureau  of  Mines,  may  now  have  some  historical  interest. 

(Bztraot  of  Letter  from  T.  W.  Gibson  to  W  O.  Miller,  then  inspecting  mineral  properties  io 
the  vicinity  of  Perth.  Ont.) 

"Bureau   of   Mines,   Toronto,   Oct.    26th.  1903. 

"I  am  enclosing  herewith  a  frairment  of  a  larger  sample  of  what  I  take  ^o  be  kupfer-nickel 
recently  found  along  the  line  of  the  Temiskamlng  A  Northern  Ontario  Bailroad.  The  locality 
of  the  deposit  is  in  the  unsurveyed  territory  immediately  south  of  >the  township  of  Bucke.  I 
have  not  learned  anything  as  to  the  extent  of  the  discovery,  but  if  the  deposit  is  of  any  ooo- 
siderable  siie,  it  will  be  a  valuable  one  on  account  of  the  high  percentage  of  nickel  which  tkii 
mineral  contains.  I  think  it  will  be  almost  worth  your  while  to  pay  a  visit  to  th'e  locality 
of  the  discovery  before  navigation  closes.  I  am  under  the  impression  that  the  find  was  made 
while  making  the  cutting  for  the  railway.  Mr.  Ferland,  of  Haileybury.  showed  me  a  sample 
of  the  mineral  when  I  was  there,  but  he  did  ndt  appear  to  recognise  it  or  know  its  valns. 
deeming  it  a  compound  of  copper.  It  would  be  rather  remarkable  should  our  nickel  deposits 
turn  oiH  to  have  a  wider  range  than  has  hitherto  been  supposed,  and  especially  if  the  new 
outcro.;  should  be  a  large  one  containing  ore  of  so  high  a  grade." 
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some  jean  before  in  association  with  the  lower  grade  nickel  ores  of  some  of  the  Sudbarf 
deposits,  but  no  great  quantity  of  it  has  up  to  the  present  been  discoyered  in  the 
Sudbury  field,  the  town  of  which  name  lies  about  90  miles  southwest  of  Cobalt  station. 
It  may,  however,  be  stated  that  the  Sudbury  ore  deposis  are  quite  different  in  character 
and  in  origin  from  those  at  Cobalt,,  although  the  metal  nickel  is  an  economic  constituent 
in  each.  The  Sudbury  deposits  haye  receiyed  a  great  deal  of  attention  from  geolqgMte 
daring  the  last  fifteen  years  or  more,  and  two  important  reports  haye  noaitfy  l>een 
published  on  them.  These  are  by  Dr.  A.  E.  Barlow,  of  th«  Qt^k^fioA  Survey,  and  by 
Professor  A.  P.  Coleman,  of  this  fiuxaMi«  HIm^T  *A  ^e  writers  agree  that  the  ores 
m  ^mmtiaSKtf  ^  i^famamm  ^ngiii, — -that  is,  that  the  nickeliferous  magnetic  pyrites  or 
pTfrhotite  and  copper  pyrites  have  separated  from  a  molten  mass  of  rock.  The  deposits 
»t  Cobalt,  on  the  other  hand,  occupy  narrow,  practically  vertical  fissures  or  joints 
which  cut  through  a  series  of  usually  slightly  inclined  metamorphosed  fragmental  rocks 
of  Lower  Huronian  ages  (Fig.  1).  A  few  veins,  of  similar  form,  have  also  been  found 
in  the  adjacent  diabase.  Some  of  the  recently  discovered  veins  near  the  centre  of 
location  R.  L.  404  appear  to  be  partly  or  wholly  in  the  Keewatin,  which  is  here  in 
contact  with  the  Lower  Huronian. 

The  material  in  these  veins  has,  in  all  likelihood,  been  deposited  from  highly 
heated  and  impure  waters  which  ciiculated  through  the  cracks  and  fissures  of 
the  crust  and  were  probably  associated  with  the  post-Middle  Huronian  diabase  and 
gabbro  eruption.4  It  is  rather  difficulb  to  predicate  the  original  source  of  the  metals — 
lilTor,  cobalt,  nickel,  arsenic  and  others — now  found  in  these  veins.  They  may  have 
come  up  from  a  considerable  depth  with  the  waters  or  they  may  have  been  leached  out 
of  what  are  now  the  folded  and  disturbed  greenstones  and  other  rocks  of  the  Keewatin. 
Analyses  of  various  rocks  of  the  area  have  not  given  a  clue  as  to  the  origin  of  the  ores. 
As  these  ore  bodies  in  the  vicinity  of  Cobalt  station  may  be  said  to  be  unique  among 
those  known  in  North  America  we  have  no  chance  of  instituting  comparisons  on  this 
continent.  Some  European  veins,  however,  such  as  those  of  Annaberg,  Joachimsthal  and 
other  localities  which  will  be  again  referred  to,  show  a  similar  association  of  mirerals. 
The  origin  of  these  has  been  explained  by  most  authors  by  the  supposition  that  the 
metals  were  leached  from  the  surrounding  rocks.  The  writer  has  found,  however,  from 
the  descriptions  which  have  been  published  of  most  of  these  European  occurrences,  that 
there  are  usually  basic  dikes  in  the  vicinity  of  the  veins.  These  dikes  appear  to  have, 
in  some  cases,  the  same  relation  to  the  ore  bodies  that  those  of  diabase  and  gabbro 
hare  in  the  Ontario  cobalt  region. 


(Xxtraot  from  Letter  from  T.  W.  Gibson  to  W.  O.  Miller,  addressed  to  Haileybury.) 

"Barean  of  Mines,  Toronto,  Not.  13th,  1903. 

'T  doly  reoelTed  your  letters  of  the  6th  and  9th  Inst,  respecting  the  progress  you  are  making 
fa  looking  up  the  really  wonderful  finds  which  appear  to  have  been  made  in  the  locality  where 
yon  are.  I  hope  you  will  be  able  to  procure  a  flrst-olass  set  of  samples  for  the  Bureau  from 
•n  the  diseoverles,  and  am  waiting  with  some  degree  of  anxiety  your  report  on  the  western 
deposit,  namely,  the  one  at  Loon  Lake."  ^  ,  ^^ 

On  Korember  16th.  1903.  the  Toronto  "Globe"  had  a   half  column  article,  based  on  letters 

'>'  W.  6.  Miller  to  the  Bureau  of  Mines.      The  following  sentenges   indicate  the  tenor  of  the 

artlde:     "Bioh  disooTeries  along  gOTemment  railway.    .    .    .    Exoeeding  rieh  in  niokel.    .    .    . 

Klrer.  cobalt   and  arsenic  also  found.    .    .    .    One   specimen  of   silver   obtained  by   Mr.  Miller 

,«aB  about  the  sise  of  his  hand,  and  half  an  inoh  thiok." 

On  Kovemher  2ath  another  half  column  article,  an  interview  with  W.  G.  Miller,  appeared, 
in  which  are  these  sentences  "Teroiskaming  minerals.  Prof.  Miller  returned  with  samples.  Bays 
there  Is  no  doubt  as  to  the  Importanoe  of  the  find.  .  .  .  One  large  pieoe  of  silver  weighs 
about  ten  pounds." 

Interviews  of  this  date  also  appeared  In  several  other  Toronto  newspapers. 

4  The  waters  are  considered  to  be  assooiated  or  connected  with  the  diabase  eruption  in  the 
i^nie  that  they  probably  represented  the  end  produot  of  the  ernpUon.  In  many  voloanio 
regions  hot  springs  are  present  long  after  the  rooks  have  ftolldifled.  In  the  Cobalt  area  the 
fMiir«8  and  Joints  now  occupied  by  the  ores  were  probably  prodnoed  by  the  gradual  shrinkage 
on  cooling  of  the  diabase,  the  ores  being  deposited  by  the  waters  whioh  represented  the  last 
ftace  of  vnleaalollj. 
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Ores  and  Minerals 

The   more   important  ores  in    the  veiaa   under   consideration    are    nfttire   Eilver,—    ' 
■Bsociated  with   which  is  usually  some  dyscrasite,   argentite  and   pyrargyrite  and  otb« 
compounds  of  the  metal — smaltite,  niccolite  and  related  minerals.     Many  of  the  minerils    : 
occur  mixed  in  the  ores,  and  for  this  reason  some  ot  them  have  not  been  clearly  identified. 
Another  character  of   the  minerals   which   renders  their   identification  difficult,   is    the 
fact  that  most  of  them  ooour  in  the  massiT-e  form.  Crystals  when  present  are  small,  beisE 
almost  microscopic  in  size.     The  writer  has,  howerer,  identified  the  following  minerals, 
which  can  be  conveniently  classed  under  the  headiags : 
I. — Native  KJemente  : 

Native  silver,  native  bismuth,  graphite.  i 

H.-Arsenides: 

Niccolite,  or  arsenide  of  nickel,  NiAa  ;  chloanlliite,  or  diarsenide  or  nickel,  NiAsj  ;  smallil-'.    ] 
or  diareenide  of  cobalt,  CoAsa, 
III. — Arsenates  : 

Ervlhrite,  or  cobalt  bloom,  Co.  Aa,  Okt-^HoO  ;  and  aiinabentite,  or  nickel  bloom,   N'ij  As. 
0„i  8  H,0. 
IV.— Sulphides  : 

Argentile.  or  silver  sulphide,  AgjS  ;  millerite,  or  nickel  sulphide,  NiS ,  ' 

v.— Sulph-arsenide  :*  ! 

Mispickel  or  Bulph-arsenide  of  iron  ;  Fe  AsS,  cobaltile,  OoAsS. 
VI.— Antiraonide  ; 

Dysrrasite,  or  silver  antimonide,  Ag^b. 
Vll. — f'lilph-antimonides  : 

Pyrargyrite,  or  dark  red  silver  ore,  Ag,  SbS, ;  tetrahedrite.or  aulpli-antiiiionide  of  i-opiwr. 

CUjSbyS. 

In  addition  to  the  above  minerals  there  are  a  number  of  secondary  or  decompositioo  : 
products  with  rather  indefinite  characteristics,  such  as  asbolite,  which  may  be  called  a 
much  weathered  form  of  cobalt  bloom.  Jt  consists  essentially  of  th«  oxides  of  cobalt,  , 
manganese,  etc.  The  cobalt  bloom  and  annabergite  occur  intermixed,  at  times,  in  pro- 
portions such  that  the  red  color  of  the  former  counteracts  the  green  color  of  the  latt«r, 
a  white  clay-tike  substance  being  the  result.  There  are  occasionally  other  sulphidM 
present  than  those  mentioned,  especially  in  the  wall  rock.  These  consist  of  copper 
pyrites  and  bornite,  which  are  the  sulphides  of  copper  and  iron ;  galena,  the  sulphide  of 
lead ;  and  iron  pyrites,  the  disulphide  or  iron.  Zinc  blende  is  found  occasionally.  These  . 
minerals  in  the  wall  rock  were  probably  deposited  before  the  rein  roinerab. 

One  is  struck  with  the  great  variety  of  these  comparatively  rare  minerals,  some 
of  which  occur  in  a  high  percentage  in  the  deposits.  The  number  of  met«ls  is  also 
large. 

Une  characteristic  of  the  group  is  the  subordinate  part  which  sulphar  plays  in 
comparison  with  arsenic.  Antimony,  which  is  not  abundant,  is  found  in  some  com- 
pounds where  we  would  expect  to  find  arsenic,  since  the  latter  is  so  much  more  abun- 
dant. For  instance,  while  ne  have  both  native  silver  and  arsenides  in  abundance,  no 
compounds  of  arsenic  and  silver  hare  yet  been  recogniced,  although  they  are  probably  | 
present.  Then  one  would  also  expect  to  find  some  compounds  of  bismuth  since  this 
metal  occurs  in  the  free  state  in  considerable  quantities  in  some  parts  of  the  deposit^. 
It  might  also  be  expected  that  native  arsenic  would  occur  at  times. 

It  will  be  seen  from  a  following  page  that  nearly  all  the  chemical  groups  of  minerals 
found  in  the  celebrated  Joachimsthal  deposits  of  Bohemia  are  present  in  the  Temiskam- 
ing  ores.  The  moet  important  exception  is  uraninite  or  pitchblende,  which  came  into 
prominence  a  few  years  ago  on  account  of  its  being  the  chief  source  of  tbe  element  ! 
radium.  The  Austrian  Government  finding  they  had  a  practical  monopoly  of  pitch-  ! 
blende  are  reported  to  hnvo  ptobibited  its  export.  i 

These  Bohemian  dopes. :3  .appear  never  to  have  been  so  rich  in  silver,  cobalt,  ' 
nickel  or  arsenic  as  arc  those  of  Ontario. 


1905  Notes  on  Minerals 


NOTES  ON  MINERALS 

The  5  or  6  reins,  with  one  exception,  which  have  been  producers  during  the  last 
few  months,  all  carry  high  values  in  silver,  as  do  those  discovered  more  recently.  The 
outcrop  of  the  non-silver  bearing  vein  was  about  14  inches  in  width  of  practically 
solid  ore,  which  had  a  gray  color  and  was  not  unlike  mispickel  in  appearance.  Very 
litUe  veinstone,  such  as  calcite  or  quarts,  was  present.  When  examined  carefully  in 
hand  specimens,  this  apparently  massive,  uniform,  gray  ore  is  found  te  contain  two 
constituents.  Set  through  the  gray  ground  mass  are  grains  of  the  coppper  colored 
niccolite,  the  ground  mass  itself  being  smaltite.  Occasionally  this  ore  in  tiny  vugs 
showB  crystals  large  enough  to  be  recognized.  Minute  crystals  of  smaltite  also  occur  in 
the  wall  rock.  No  crystals  of  the  niccolite  have  been  recognised.  There  are  probably 
'.oni«  other  closely  related  arseiides  of  cobalt  in  addition  to  smaltite  in  this  ore 
The  diarsenide  of  nickel,  chloanthite,  is  also  present.  At  times  some  massive  tetrahe- 
drit«  is  seen,  and  it  is  usually  associated  with  copper  pyrites,  which  helps  one  to  identify 
it.  It  is,  however,  usually  readily  recognizable  by  its  black  color  and  bright  appear- 
ance. 

Much  of  the  surface  of  this  ore  shows  the  decomposition  product,  cobalt  bloom,  the 
arsenide  having  been  changed  by  atmospheric  agencies  to  the  arsenate, 
the  oxidised  form.  There  is  at  times  some  green  decomposition  material,  which 
is  the  arsenate  of  nickel,  known  as  annabergite.  Ococasionally  the  cobalt  bloom  shows 
a  crystalline  structure,  being  in  the  form  of  delicate  rosettes.  The  bloom,  which  is  of  a 
delicate  pink  color,  can  be  easily  recognised,  if  one  has  any  difficulty  in  distinguishing  it 
from  certain  shades  of  red  oxide  of  iron,  by  heating  it  gently,  when  it  will  take  on  a 
blue  color.  This  is  characteristic  of  all  hydrated  salts  of  cobalt.  They  are  pink  or. 
if  in  dilute  solutions,  almost  colorless.  Sympathetic  ink,  for  instance,  is  a  dilute 
solution  of  a  cobalt  salt.  If  a  pen  be  dipped  into  it  and  used  for  writing  on  paper,  the 
writing  is  invisible  until  the  paper  is  heated,  driving  off  the  water  and  dehydrating  the 
salt,  which  then  takes  on  a  distinct  blue  color. 

In  most  of  the  veins  where  silver  is  found  in  important  amounts,  a  uniform  massive 
structure  like  that  of  the  vein  just  referred  to  is  not  exhibited.  There  is  more  or  less 
calcite  present,  and  at  times  a  little  quartz.  The  veins  sometimes  show  a  crudely 
banded  structure.  The  writer  is,  however,  unable  to  say  that  there  is  any  special 
arrangement  of  the  ores  in  these  veins. 

The  ores  are  frequently  grown  together.  Arsenides  of  cobalt  and  nickel,  for 
example,  have  native  silver  intimately  mixed  with  them;  at  other  times  there  is  almost 
massive  smaltite  or  niccolite.  Some  of  the  veinlets  which  form  junctions  with  the 
larger  veins  contain  much  silver  in  various  forms.  The  chloanthite  occurs  characteris- 
tically in  small  spheroidal  masses  in  calcite. 

The  native  silver  is  in  masses  and  also  occurs  in  films,  flakes,  sheets  and  wire-like 
forms,  especially  in  calcite.  On  analysis  it  is  found  to  contain,  usually,  some  antimony 
and  occasionally  bismuth.  The  dyscrasite  is  usually  closely  associated  with  native 
silver.  Pyrargyrite  is  not  very  abundant,  and  only  one  slab  or  angular  piece  of  ore 
which  the  writer  examined  contained  crystals  of  this  mineral.  These  were  of  sufficient 
size  to  be  examined  with  a  reflecting  goniometer.  Fig.  2  represents  one  of  these 
crystals  which  has  been  kindly  measured  by  Professor  Goldschmidt,  of  the  University 
of  Heidelberg.  The  pyrargyrite  is  rather  easily  recognized  by  the  color  of  its  streak. 
Argentite  occurs  in  a  number  of  the  veins,  and  is  easily  recognized  by  its  softness, 
cutting  like  lead,  from  which  metal  it  may  be  distinguished  by  its  black  color. 

Only  one  sample  containing  the  delicate  needles  or  hairlike  forms  of  the  sulphide 
of  nickel,  millerite,  was  found,  although  it  is  likely  this  mineral  occurs  in  most  of  the 
deposits.    Being  so  delicate,  the  crystals  are  easily  destroyed. 

Native  bismuth  has  been  found  in  all  of  the  deposits  worked.  On  freshly  broken 
surfaces  it  has  almost  the  color  of  native  silver  and  is  not  readily  recognized  unless  it 
is  cut.    Being  softer  than  silver,  it  is  rather  easily  determined,  its  color  distinguishing 
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it  from  argentite.  Native  bismuth,  however,  soon  tarnishes  on  exposure  to  the  air. 
and  takes  on  a  rather  striking  yellowish  color,  something  like  that  of  pyrite  or  bornk*. 
The  following  analyses  will  give  some  Idea  of  the  characteriatics  of  the  minerals  and 
of  the  value  of  the  shipments  which  have  been  made  from  a  number  of  the  deposits,  th« 
material  in  one  vein  being  similar  to  that  in  most  of  the  others. 


Fig.  2. 

The  following  note  on  the  pyrargyrite  crystals  from  the  La  Rose  mine  isiby  Prof.  Nicol : 
'^The  crystals  occur  as  an  incrustation  on  the  surfaces  of  chinks  or  cracks  in  the  country 

rocks,  intimately  associated  with  aigentite  or  silver  glance. 

"The  crystals  are  more  or  less  well  developed  hexagonal  prisms^  terminated  in  some  ca^ 

by  rhombohedrons  and  scalenohedrons.    The  crystal  reproduced  m  the  drawings  show?  a 

somewhat  peculiar  develnpment — only  five  faces  of  the  pnsm  of  the  first  order  a  are  present ; 

the  sixth  face  6  is  a  single  representative  of  the  prism  of  the  second  order." 

Shipments  and  Analyses 

The  production  for  the  first  quarter  year  ending  March  Slst,  during  which 
shipments  were  made,  was  354.05  tons  of  ore  valued  at  $293,562.  The  ore  thn» 
averaged  $829  a  ton.       The  average  percentage  of  the  metals  in  the  ore  was  as  fol- 


lows: 


Per  cent. 
4.803 
8.264 
4,739 
34.606 


Silver    

Cobalt   

Arsenic  

The  4.802  per  cent,  of  silver  represents  1,406.27  ounces  a  ton.  The  cobalt,  nickel 
and  arsenic  in  one  car  load  are  not  included,  no  returns  having  been  made. 

During  the  second  quarter,  March  31st  to  June  SOth,  the  shipments  were  537  tons^ 
valued  at  $394,552,  or  an  average  of  $734  a  ton. 

The  average  percentage  of  the  metals  in  the  ore  for  this  quarter  was : 

Per  cent. 

Silver  4.158 

Cobalt   O.890 

Nickel   3.091 

Arsenic  30.912 

The  metals  in  the  ore  were  sold  at  approximately  the  following  prices :  Silver.  >'' 
to  60  cents  an  ob.  Troy  for  90  per  cent,  of  the  contents,  cobalt,  65  cents,  nickel.  12  to 
15  cents  and  arsenic  about  1  cent  a  pound. 
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Daring  the  first  quarter  there  were  four  companies  or  indiyiduals  who  made  ship- 
ments, namely,  Messrs.  Timmins,  Dunlap  and  McMartin,  of  the  La  Rose  mine,  or 
J.  8.  14,  Mr.  W.  G.  Trethewey,  of  the  New  Ontario  mine,  or  J.  B.  7,  Messrs.  H. 
Gorman  and  Co.,  of  the  McKinley  &  Darragh  mine,  or  J.  B.  1,  and  the  Nipissing 
Mining  Company,  who  worked  the  Cohalt  Hill  and  Little  Silver  yeins  in  the  north- 
west and  southwest  corner  of  R.  L.  404,  respectively.  During  the  second  quarter  small 
shipments  were  made  from  one  or  two  other  properties.  In  the  third  quarter  there 
iriU  probably  be  fourteen  or  more  shippers  and  the  production  will  be  greatly  increased. 
The  ore  shipped  up  to  the  present  has  been  sorted  by  hand.  Much  ore  that  would  be 
considered  high  grade  in  most  mining  camps  is  accumulating  on  the  dumps.  This  will 
no  doubt  be  milled  in  the  not  distant  future  and  will  add  materially  to  the  output. 
Farther  reference  is  made  on  page  20  under  the  heading  of  Veins,  to  the  value  of 
shipments. 

The  uses  made  of  cobalt  and  a  table  showing  the  production  of  the  metal  in  varioua 
cuiintries  are  given  on  following  pages.    The  uses  of  arsenic  are  also  mentioned. 

Exhibit  of  CobaH-SUver  Ores 

Through  the  Bureau  of  Mines,  arrangements  were  made  for  securing  a  collection  of 
the  cobalt-silver  ores  for  exhibition  at  the  Louisiana  Purchase  Exposition,  held  at  St. 
Lottis  in  1904.  These  were  obtained  at  the  request  of  Mr.  William  Hutchison,  Domin- 
ion Exhibition  Commissioner,  who  has  since  purchased  the  samples  exhibited  with  the 
object  of  keeping  them  as  a  permanent  exhibit.  They  are  now  at  the  Liege  Exhibition, 
Belgiam. 

The  following  notes  given  to  the  writer  by  Mr.  W.  E.  H.  Carter,  late  Provincial 
Inspector  of  Mines,  show  the  composition  and  character  of  the  exhibit.  While  the 
exhibit  was  at  St.  Louis  it  was  sampled  by  Mr.  Carter,  who  has  this  to  say  of  the 
▼arions  specimens:  ''The  niccolite  contains  silver  not  only  disseminated  but  in  pure 
stringers  and  nuggets  as  well.  These  nuggets  and  stringers  were  not  included  in  the 
sample  taken  for  analysis,  but  should  be  considered  as  very  considerably  adding  to  the 
raloe  of  the  ore  represented  by  my  sample. 

"I.    Cobalt-Silver  Ore,  Sample  from  R.  L.  404 : 

(a)  50  lb.  decomposed  material  with  silver,  containing  by 
estimate  30  p.c.  silver,  which  amounts  to  291  02.,  and 
at  66c.  per  oz $160  05 

(a)  14   pieces   waU   rock   silver    \ 75  pieces  weighing  6,610  lb. 

(b)  61  pieces  cobalt  ore  j  ^  w«ignmg  u,oiu  id. 

This  6,510  lb.  contains  by  assay — 

Silver,  2.68  o«.,  per  ton,  at  66c  *4  62 

Cobalt,  18.04  p.c.,--l,174.4  lb.,  at  66c 763  36 

Nickel,  6.62  p.c.,— 359.36  lb.,  at  16c 63  90 

Arsenic,  68.24  p.c.,— 3,791.42  lb.,  at  Ic 37  91 

Total  value  of  sample $1,019  84 

<a)    From  Little  Silver  vein,  south-west  corner  of  location  R  L.  404. 
(b)    From  Cobalt  Hill  vein,  in  north-west  corner  of  the  same  location. 

"TI.  Niccolite-Silver  Ore,  from  La  Rose  Mine,  Location  J.  S.  14  on  map : 
Containing  by  assay.  Value  per  ton. 

Silver,  7.944  p.c— 3,089  ob.,  per  ton,  at  64o $1,668  06 

Cobalt,  8.93  p.c.,— 178.6  lb.,  at  65c 116  09 

Nickel,  16.67  p.c.,— 813.4  lb.,  at  16c 47  01 

Arsenic,  89.66  p.c.,— 791.2  lb.,  at  lo  7  91 

Total  per  ton  $1,839  07 
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There  are  about  three  tons  in  the  sample  $5,517  21 

**III.     Trethewey's  Cobalt-Silver  Ore,  Location  J.  S.  7  on  map: 

145  lb.  in  all.      Of  this,  15  lb.  is  by  estimate  pure  silver — 

291  oB.—and  at  64c $157  14 

And  130  lb.  is  cobalt  ore  containing  silver,  and  valued 
at  $1.50  per  lb 195  00 


Total  value $352  14 

"In  valuing  the  above  ores  I  have  taken  the  prices  paid  by  the  dealers  at  New 
York  for  the  crude  ore,  which  are  as  follows  for  the  several  metals: 

Silver    Market  value. 

Cobalt    65c.  per  lb. 

Nickel    15c.  per  lb. 

Arsenic   Ic.   per    lb." 

The  value  of  these  samples  of  ore,  which  are  to  be  kept  for  exhibition  purposes, 
is  approximately  as  follows: 


(1) 
(2) 

(3) 


Sample  of  cobalt-silver  ore  from  R.  L.  404,  weight, 
6,560  lb.,  value  $1,019  84 

N  iccolita-silver  ore  from  La  Rose  mine,  exact  weight 
not  given  but,  if  it  is  three  tons,  as  stated,  the  value 

of  the  sample  is   5,517  21 

Trethewey  cobalt-silver  ore,  145  lb.  in  all,  value  352  14 


Total  value  of  collection  $6,889  19 

The  cobalt  is  contained  essentially  in  the  mineral  smaltite,  which  is  a  diareenide 
of  this  metal.  Most  of  the  nickel  in  the  samples  occur  as  the  arsenide,  niccoUte,  bnt 
some  of  the  metal  is  in  the  diarsenide  form,  chloanthite.  The  greater  part  of  the  silrer 
is  in  the  native  form,  although  the  sulphide,  argentite,  the  sulph-antimonide,  pyrar- 
gyiite,  and  other  compounds  of  the  metal  are  found  in  the  deposits. 

Sample  from  Trethewey  Mine 

Through  the  courtesy  of  Mr.  W.  G.  Trethewey  the  Bureau  of  Mines  has  obtAiued 
a  sample,  for  preservation  in  its  collection,  of  the  richer  ore  from  his  vein  on  location 
J  B  7.  This  sample  weighs  79  lb.  (Fig.  3).  Drillings,  obtained  by  boring  into  the 
sample,  show  it  to  have  the  following  composition.  The  calcium  and  magnesium  car- 
bonate represent  the  veinstone.  The  cobalt  and  nickel  exist  as  arsenides  and  the  silver 
is  essentially  in  the  metallic  form.  Some  of  the  iron  shown  in  the  analysis  may  hare 
come  from  the  drill. 

Per  cent. 

Silver    66.67 

Cobalt    2.16 

Nickel    41 

Iron    1.60 

Arsenic    7.03 

Antimony   9.67 

Sulphur    22 

Calcium   carbonate    6.72 

Magnesium  carbonate   1.2S 

Insoluble    3.29 


Notes  on  Miaerals 


The  value  of  the  silTer 
■rkat  price,  is  V461.16. 


I  thia  79-lb.  Eample,  at  58  7/8c.  i 


WMto  Bloom 


e  Troy,  the  preaenfc 


Associated  with  the  cobalt  bloom  io  the  weathered  parts  of  the  La  Rose  and  other 
tving  there  is  a  wbite,  clay-like  material,  which  resembles  in  form  the  moist  cobalt 
bloom.  The  writer  suspected  that  the  white  color  of  this  material  was  due  to  tha 
intermiiture  of  the  green  nickel  arsenate,  annabergite,  sometimes  known  as  nickel 
bloom,  with  the  pink  cobalt  bloom.      An  analysis  made  by  Mr.  Burrows  confirmed  thi« 


Fig.  3.     Slabs  of  Hlvt-r  from  the  Trethewey  Mine,  location  J.   K.  7.     Tlie  slab  standing 
npriglit  by  the  hammer  ia  the  7y  pound  spfciinen  referred  to  in  the  text. 

opinion.  Tt  is  a  rather  interesting  occurrence.  In  pottery  the  blue  cobalt  compounds 
■re  used  in  small  amounts  to  destroy  the  delicate  reddish  tinge  due  to  iron  in  the 
«*re.     In  this  white  bloom  we  see  one  color  destroyed  by  another  in  nature. 

Per  cent. 

Nickel   oxide    29.S0 

Cobalt    oside    6.43 

Arsenic  pentoxide    38.ol 

Lime   84 

Uagneeta    1.12 

Iron    30 

Water    24.04 

ToUl    100.34 

Hr.  Burrows  says :  "In  evaporating  the  solution  of  the  metals  I  had  a  very 
iatereiting  result.  The  solntion  is  quite  concentrated,  and  on  cooling,  green  aoicular 
ciyatala  of  the  nickel  compound  separated  out,  while  the  solution  above  and  around 
them  was  quite  pink.  The  original  solution  before  the  crystallicing  out  of  the  nickel 
compound  was  quite  blue." 
2  U.  (II) 
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Mixed  Darlc  Mineral 

There  is  a  mineral,  or  mixture  of  minerals,  of  fairly  common  occurrence  in  somu 
of  the  narrow  stringers  which  run  off  from  the  La  Rose  vein  and  elesewhere.  Some  nt 
this  was  sent  to  Mr.  Burrows  for  analysis.  He  has,  however,  not  been  able  to  get  a 
sample  which  he  considered  represented  a  single  mineral.  From  one  specimen  aent  to 
him  by  the  writer  he  obtained  the  following  percentages : 

Per  cent. 

Silver    67.40 

Sulphur    16.94 

Antimony    -. 7.92 

Iron    3.88 

Arsenic    62 

Mr.  Burrows  afterwards  analysed  other  samples  but  with  unsatisfactory  results. 
For  instance,  he  found  the  following  percentages  of  silver :  47.24,  47.38,  64.29,  62.56, 
63.  He  also  proved  the  presence  of  lead  in  samples  examined  later.  In  one  case  he 
got  9  per  cent,  of  lead,  and  in  another  only  about  1.8.  He  found  these  samples  to 
show  considerable  free  silver,  which  no  doubt  accounts  for  the  varying  percentages  of 
this  metal,  and  that  t)ie  mineral  did  not  look  the  same  in  all  parts,  some  of  it  being 
of  a  dull  lustre  and  other  parts  bright. 

Chioanthite 

A  sample  of  chloanthitd,  in  nodular  form,  from  La  Rose  mine,  J  S  14,  analysed  as 
follows ; 

Per  cent. 

Nickel    ^ 2SM 

Cobalt    * 4.11 

Silver 2.78 

Sulphur    2.18 

Arsenic    67.17 

Antimony    none 

Total    99.48 


Niccoiite 

A  sample  from  the  La  Rose  mine,  consisting  essentially  of  niccoiite  was  found  to 
contain  6.02  oz.  of  silver  to  the  ton,  and  nickel,  26.64;  cobalt,  6.16;  arsenic,  45.64  per 
cent. 

Cobalt  Hill  Ore 

The  deposit  known  as  the  Cobalt  Hill  Vein,  in  the  north-west  corner  of  R  L  404. 
was  described  on  page  99  of  the  Thirteenth  Report  of  the  Bureau.  For  comparative 
purposes  it  will  be  well  to  again  refer  to  that  description.  The  workings  at  this  vein 
can  be  seen  from  the  railway  track  on  the  west  side  of  Cobalt  Lake.  The  vein  was  one 
of  the  four  which  had  been  discovered  at  the  time  of  my  visit  to  the  district  in  Novem- 
ber, 1903.  The  ore  is  unique  in  that  unlike  that  of  the  other  important  veins  of  the 
area  it  does  not  carry  silver  in  paying  quantities  the  values  being  in  cobalt,  nickel 
and  arsenic.  From  a  glance  at  the  plan  it  will  be  seen  that  the  strike  of  the  vein, 
north-west  and  south-east,  is  unlike  that  of  most  of  the  other  veins.  Moreover,  this 
vein  contains  little  calcite  or  other  gangue.  It  is  believed  that  the  calcite,  which  is 
found  in  considerable  quantity  in  the  other  veins,  is,  for  the  most  part,  later  in  age 
than  the  cobalt-nickel  minerals,  and  that  it  is  older  than  most  of  the  silver  at  least. 
The  silver  frequently  occupies  cleavage  cracks  in  the  calcite. 

The  more  or  less  well  banded  slaty  greywacke,  through  which  the  Cobalt  Hill  vein 
cuts  perpendicularly,  dips  westward  towards  Cobalt  lake  at  an  angle  of  20  or  30  de- 
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gteet  in  the  direction  in  which  the  vein  strikes.  The  rock  is  Blightlj'  arched  orer  the 
TeiD,  thai  producing  »  gentle  anticline,  which  pitchea  towards  the  lake  (Pig.  4).  The 
Tein  is  at  a  height  of  100  feet  abore  the  lake. 

The  vein  at  the  pointo  where  it  wag  originally  exposed,  showed  a  width  of  14  inches 
of  Djaisire  ore,  and  Tags  two  feet  or  more  in  the  trail  rock  from  the  edge  of  the  vein 
contained  cobalt  bloom.  It  maj  be  added  that  in  certain  of  the  other  reins  the  wall 
rock  is  impregnated  with  native  silrer,  which  ia  foand  even  in  the  centre  of  bouldera 
of  granite  in  the  conglomerate. 


Fig.  4.  Cobalt  Hill  vein,  northwest  corner  of  location  R.  L.  404.  The  photograph  shows 
the  frMtured  character  of  the  rock  and  a  gentle  antii-line.  The  vein  is  feen  to  lie  in  step-like 
forms  as  if  it  had  been  affected  by  horizontal  faults,  but  the  ore  s  not  brecciated. 

The  ore  has  a  rather  dark-gray  color,  ^lien  cloael}'  examined  it  is  seen  to  be 
oomposed  of  a  grey  mineral,  which  is  chiefly  smaltite,  set  through  which  are  grains  of  a 
reddish  mineral,  niccolite.  Smaltite  and  the  corresponding  arsenide  of  nickel,  chloaii- 
Uiita,  ara  said  by  most  authors  to  pass  into  one  another  by  the  substitution  of  cobalt 
for  nickel  and  vice  versa.  Niccolite,  in  the  analyses  quoted  by  Dana  and  others,  carries 
only  a  small  percentage  of  cobalt  and  iron,  while  smaltite  frequently  contains  a  con- 
siderable percentage  of  nickel  and  iron.  In  the  ore  under  consideration  the  cobalt  and 
Dickel  appear  to  he,  for  the  moat  part,  in  distinct  compounds.  In  the  analysis  <Na. 
I)  if  we  consider  the  7  per  cent,  of  nickel  to  exist  as  niccolito,  and  the  percentages  of 
iron  and  cobalt  6.3  and  16.8  respectively,  to  represent  smaltite.  the  theoretical  per- 
centage of  arsenic  in  the  ore  should  be  68,47  instead  of  69,  as  found  by  analysis.  The 
prroentage  of  niccolite  by  weight  would  be  1.3.94.  or  about  one-seventh  part  of  the 
whole  by  volume,  since  niccolite  has  a  somewhat  higher  specific  gravity  than  smaltite.5 
Specimens  of  the  ore,  when  examined  with  the  magnifying  glass,  appear  to  agree  with 
Ibis. 
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No.  5 


Cobalt 
Nickel. 


ConstitaeDt. 


Iron 

Arsenic 

Sulphur 

Insol.  dlica,  etc 
Water 


} 


16.8 
7.0 
6.S 

69.0 

0.9 


16.7 
6.8 
7  6 

62.0 
7.0 


Totals 


100.0 


100.0 


16.76 
6.24 


66.60 
3.87 


19.80 
4.56 
6.20 

60.80 
4.09 
2.-i0 
2.00 


} 


99.35 


21.70 

63.55 
6.38 
0.06 


99.92 


Of  the  above  analyses,  Nos.  1  and  2  were  made  by  Mr.  O.  S.  James.  The  former 
represents  a  hand  specimen  from  near  the  surface,  and  the  latter  a  specimen  from  a 
depth  of  about  20  feet;  3  and  4  are  of  average  samples  collected  by  the  writer,  the 
former  from  the  uppermost  opening  on  the  hill,  and  the  latter  from  the  middle  or 
main  opening,  the  analyst  being  Mr.  A.  G.  Burrows.  Sample  3  contained  considerable 
cobalt  bloom.  Analysis  5  is  by  Dr.  J.  Waddell.  It  represents  a  specimen  collected  by 
Prof.  Nicol.  This  specimen  was  not  taken,  like  3  and  4,  with  the  object  of  determin- 
ing the  average  composition  of  the  vein.  Prof.  Nicol  states  that  a  qualitative  analy- 
sis showed  the  presence  of  small  amounts  of  copper  and  lead,  and  the  absence  of 
antimony,  bismuth  and  zinc. 


/ 

^         ^^ 

c 

p      1 

• 

.    / 

d    \y 

Fig.  5.  Smaltite  crystals  from  the  Cobalt  Hill  vein,  measured  and  drawn  by  Prof.  William 
Nicol  of  the  Kingston  School  of  Mining.    C— cube,  P=octahedron,  d=r.=dodecahedron. 

Minute,  brilliant,  silver-white,  or  tin-white,  crystals,  occur  sparingly,  imbedded  in 
the  wall-rock  and  in  the  ore.  The  crystals  are  cubes  and  combinations  of  this  form, 
with  the  pyritohedron  or  rhombic  dodecahedron,  and  octahedron.  Prof.  Nicol,  who 
has  measured  some  of  these  on  the  goniometer,  has  found  them  to  be  smaltite,  (Fig.  5). 
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The  white  or  gray  colored  arsenides  show  a  tendency  to  form  globular  or  spheroidal 
muses,  with  a  radiated  structure.  Some  of  these  masses  in  calcite  have  a  diameter  of 
over  half  an  inch. 

The  ore  is  at  times  somewhat  porous,  spaces  being  left  between  the  globui^Mi,  wUinn 
are  tarnished  almost  black  on  their  surfaces.  Where  the  surface  of  the  ore  has  hwn 
exposed  to  the  action  of  water  and  ice  it  has  a  dark  color  not  unlike  that  of  the  wall 
rock,  bloom,  the  product  of  decomposition,  having  been  carried  away.  The  fresh  ore 
is  coated  with  a  fraction  of  an  inch  of  the  dark  decomposed  material. 

Small  grains  of  quartz  are  found  sparingly  in  the  ore. 

The  proportion  of  nickel  to  cobalt  in  this  vein  is  less  than  that  in  the  La  Rose  vein 
particularly. 

Copper  pyrites,  with  which  is  usually  associated  gray  copper  ore,  tetrahedrite,  is 
found  in  the  deposit.    Native  bismuth  is  also  of  frequent  occurrence. 

Tetrahedrite 

Mr.  Burrows  found  a  specimen  of  the  tetrahedrite,  which  occur  massive,  to  possess 
the  following  composition : 

Per  cent. 

Copper  36^04 

Sulphur    22.86 

Antimony   21.86 

Zinc    8.14 

Iron    9.84 

Cobalt    none 

Nickel    none 

Lead    none 

*   Arsenic    not  det. 


98.74 

Tetrahedrite  is  frequently  met  with  in  the  Trethewey  mine,  J  B  7.  Native  bismuth 
has  been  found  in  practicallly  all  the  veins  which  have  been  opened  up. 

Native  Bismuth 

Per  cent. 

Bismuth    99.20 

Cobalt    '. distinct  trace 

Nickel    trace 

Iron    .40 

Silver    trace 

Arsenic     trace 

Antimony    none 

Total    99.60 

This  analysis  represents  a  sample  from  the  Cobalt  hill  vein. 

Veiniets  at  Lalce  Shore 

Two  veiniets  outcrop  near  the  water  level  on  the  east  side  of  Cobalt  lake,  not  far 
from  the  point  where  the  north  boundary  of  location  R  L  404  meets  the  shore.  A 
sample  was  taken  from  these  veiniets  and  was  found  to  have  the  following  composition, 
showing  that  it  is  much  like  the  massive  ore  of  the  vein  in  the  north-west  corner  of 
R  L  404: 
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(2) 

(3) 

26.76 

28.83 

41.76 

40.08 

17.63 

19.25 

3.21 

4.83 

.76 

Per  cent. 

Cobalt    17.84 

Nickel    4.16 

Arsenic    56.10 

Sulphur    6.98 

Iron    9.22 

Insoluble    4.32 

Bismuth    No  indications 

Silver    " 

Antimony    " 

Water Not  determined 

Sample  shows  cobalt  bloom. 

MIspickel  and  Cobaltite 

Mispickel  is  not  so  common  in  the  deposits  as  one  might  expect  it  to  be.  In  some 
of  the  veins  on  what  is  known  as  the  Longwell  or  Dennison  Claim,  in  the  town  plot 
of  Cobalt,  mispickel  seems  to  be  a  characteristic  mineral. 

(1) 
Iron    34.4 

Arsenic    46. 

Sulphur    19.6 

Cobalt    

Nickel    

Silver   306.1  oz.  per  ton. 

No.  1  analysis  shows  the  theoretical  composition  of  mispickel;  nos.  2  and  3  are 
analyses  of  mispickel  from  the' south  vein  (of  the  two  discovered  in  1904)  on  the  Long- 
well  location.  This  ore  occurs  in  the  Lower  Huronian  not  far  from  the  contact 
with  the  Keewatin. 

In  connection  with  these  the  following  analyses.  Nos.  1  and  2,  of  samples  of  mis- 
pickel from  the  Big  Dan  and  Little  Dan  claims  near  Temagami  will  be  of  interest. 

(1) 

Iron    29.68 

Arsenic  36.24 

Sulphur    18.99 

Insoluble  13.62 

w a ver    ..••••    ..••••    ••••.•••.••••.....••••.•#..«•••.•...         ./^ 

Cobalt  +   Nickel    .• 32.42 

No.  1  represents  selected  particles  from  a  sample  taken  at  the  Little  Dan  claim. 
In  addition  to  the  components  shown,  the  sample  carried  $4.00  worth  of  gold  and  5^ 
cents  worth  of  silver  per  ton.  No.  2  represents  selected  particles  from  the  Big  Dan 
claim.  This  ore  showed  values  per  ton  of  $3.20  in  gold  and  64  cents  in  silver.  The 
deposits  are  in  the  Keewatin.  No.  3,  cobaltite  ore  from  the  Bonn  mine,  carries  $6.20 
a  ton  in  gold,  page  26. 

Dyscraslte 

A  sample  of  the  dyscrasite  from  the  La  Rose  mine  was  found  by  Mr.  Burrows  to 
liave  on  analysis  the  formula  Agg  Sb.  The  more  common  variety  of  this  mineral  in  other 
districts  has  the  formula  Ag:^  Sb.  • 

Calcite 

A  sample  of  the  calcite  veinstone  from  the  Handy  mine,  which  lies  to  the  south- 
west of  the  foot  of  Cross  lake,  was  taken  by  the  writer  and  analysed  by  Mr.  Burrows. 
The  vein  here  is  in  diabase.  The  calcite  as  shown  by  the  following  remarkably  pure. 
The  absence  of  magnesia  in  calcite  is  rare. 


(2) 

(3) 

29.84 

not  det. 

36.81 

41.65 

18.77 

17.8 

13.02 

not  det. 

.79 

K         H 
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Per    cent. 

Jiime    66.72 

Magnesia    none 

Iron   and    alumina    12 

Carbon  dioxide  43.74 

Insoluble   residue  none 

Total    99.68 

Other  Silver  Ores  of  the  Region 

What  has  bena  iiaewii  .for  yeaas^ «»  the-  MaUti^^akmmammmiJik  oil  Ubua  Quabec.  alistfe^ 


of  Lake  Temiskaming.  It  is  distant  about  nine  miles  north-eastward  of  Cobalt  station 
ftiid  lies  about  seven  miles  northward  of  the  village  of  Ville  Marie.  Some  of  the  rock 
liere  is  conglomerate,  associated  with  which  is  porphyry.  The  latter  is  similar  to  rock 
in  Minnesota  which  has  been  considered  to  be  of  doubtful  origin.  The  ore  body  lies 
in  a  zone  of  fracture  which  penetrates  both  of  the  rocks  mentioned.  Angular  frag- 
ments of  these  rocks,  sometimes  a  foot  or  more  in  diameter,  are  cemented  together  by 
calcite  and  galena.  The  pure  galena  has  been  found  to  contain  from  18  to  24  oz.  of 
silver  to  the  ton  of  2,000  lbs.  Iron  pyrites  is  found  in  small  quantities  associated  with 
the  galena,  and  is  thought  to  be  the  source  of  the  trace  of  gold  usually  present  in  the 
ore. 

Four  years  ago  the  writer  visited  this  mine  when  it  was  in  operation.  The  depth 
of  the  workings,  which  in  the  lower  levels  had  the  form  of  a  circular  chamber,  was 
said  to  be  about  200  feet.  Work  ceased  shortly  after  this  and  has  not  been  resumed. 
The  equipment  consists  of  a  concentrating  plant,  including  jigs,  tables  and  other 
machinery.  There  is  also  a  small  smelter  on  the  grounds.  Considerable  capital  ap- 
pears to  have  been  expended  in  experimenting.  Whether  the  deposit  could  be  worked 
at  a  profit  under  proper  management  does  not  seem  to  have  been  proved.  The  con- 
centrates were  shipped  to  Europe. 

The  ore  body  is  unique.  An  outcrop  near  the  water's  level  together  with  the 
material  on  the  dump  afford  an  opportunity  of  learning  its  character.  Two  or  three 
rather  basic  dikes  are  seen  near  the  workings.  These  are  probably  of  the  same  age 
as  the  fracture  zone  now  occupied  by  the  ore  body. 

On  Lady  Evelyn  and  Cross  Lakes 

Silver-bearing  galena  is  found  at  Cross  Lake,  which  lies  south-east  of  Lake  Tema- 
gami,  and  at  Ladv  Evelyn  Lake.  According  to  Dr.  Barlow  there  are  quartz  veins  on  the 
Matawapiki,  as  the  last  stretch  of  Lady  Evelyn  lake,  before  reaching  the  Montreal 
river,  is  called.  These  quartz  veins  are  found  here  on  both  sides  of  the  lake,  and  occur 
at  the  contact  of  the  intrusive  diabase  and  the  banded  slate,  and  in  the  latter.  The 
minerals  are  galena,  copper  pyrites,  iron  pyrites,  and  zinc  blende. 

There  is  a  deposit  on  an  island  in  Cross  lake,  which  lies  immediately  east  of  the 
south  arm  of  Temagami.  The  minerals  are  galena  and  copper  pyrites  in  oalcite.  A 
sample  showed  the  following  values  per  ton;  gold  $2.00,  silver  $9.20,  copper  $4.20, 
lead.  $4.00,  or  a  total  of  $19.40. 

Galena  and  copper  pyrites  have  also  attracted  attention  in  the  vicinity  nf  the 
Blanche  river,  especially  along  the  upper  part  of  the  north  branch. 

THE   COBALT-SILVER  VEINS 

It  is  not  considered  necessary  to  give  a  detailed  description  of  each  vein 
in  the  district,  the  character  of  one  being  usually  so  much  like  that  of 
another.  The  distribution  and  strike  of  those  found  up  to  June,  1905,  are 
shown  on  the  plan  which  accompanies  this  report.  Many  veins  have  since  been  dis- 
coTered.  especially  on  the  older  properties.  Scarcely  any  of  the  veins  have  been  stripped 
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for  their  full  length.  Most  of  thoee  worked  have  been  developed  in  the  form  of  open 
cots.  The  rein  first  discovered  on  the  La  Rose  claim  J  S  14,  on  which  several  others 
have  since  been  found,  has  been  developed  more  systematically  than  any  other  in  the 
district.  A  shaft  has  been  sunk  and  about  260  feet  of  drifting  has  been  done  at  the  80 
foot  level,  following  the  vein  in  both  directions  from  the  shaft.  The  drifts  prove  that 
the  vein  is  at  least  as  large  and  as  rich  at  this  depth  as  it  has  ever  been.  In  the  2o0 
feet  the  drifts  have  passed  through  comparatively  little  barren  ground.  Approximately 
$1,000,000  worth  of  ore  has  been  blocked  out  on  this  vein.  As  the  ore  body  here  is 
probably  the  largest  yet  found  in  the  area  it  would  not  be  correct  to  infer  that  smaller 
veins  can  be  followed  as  persistently.  The  La  Rose  ore  differs  somewhat  from  that  of 
the  other  veins  in  that  it  contains  a  higher  percentage  of  niccolite,  the  nickel  averaging 
about  10  per  cent. 

To  give  an  idea  of  the  character  of  the  ore  of  one  of  the  other  veins  it  may  be  said 
that  an  open  cut,  about  50  feet  long  and  26  feet  deep,  on  the  Trethewey  vein,  location 
J  B  7,  has  produced  approximately  $200,000  worth  of  ore,  the  maximum  width  of  the 
vein  being  not  more  than  8  inches.  The  amount  received  for  one  car  load  of  30  tons 
of  ore  from  this  mine,  at  the  prices  for  the  contained  metals  mentioned  elsewhere  in  this 
report,  was  between  $76,000  and  $80,000.  A  shipment  of  60  tons  of  the  ore  gave  on 
analysis  approximately  the  following  percentages  of  metals: — ^arsenic,  38;  cobalt,  12; 
nickel,  3.6 ;  and  190,000  ounces  of  silver.  Pay  was  received  for  cobalt  and  silver  only. 
Most  of  the  cobalt-silver  veins  occur  in  what  is  called  on  the  map  which  aooom- 
panies  this  Report  the  Lower  Huronian.  A  few  have  been  found  in  the  diabase. 
There  is  no  reason,  so  far  as  the  writer  can  $ee,  why  the  veins  should  not  also  occur 
in  the  under-lying  Keewatin  and  some  of  the  more  recently  discovered  ones,  near  the 
centre  of  location  R.  L  404  appear  to  be  in  this  group.  The  Keewatin  greenstones  and 
other  rocks  are  tougher  and  do  not  fracture  with  the  same  ease  as  the  over-lying  series 
of  the  Lower  Huronian.  Hence  the  solutions  have  not  had  the  same  freedom  of  move- 
ment in  the  former  as  in  the  latter.  In  so  far  as  the  precipitation  effects  which  the 
rocks  of  either  series  may  have  on  solutions  working  through  fissures  in  them  there  seems 
to  be  little  difference  between  the  two.  Many  of  the  pebbles  and  boulders  and  mnch 
of  the  cement  material  in  the  Lower  Huronian  have  been  derived  from  the  under-lying: 
Keewatin.  Hence  one  would  think  they  would  have  about  the  same  influence  in  precipita- 
ting substances  from  solutions  as  the  rocks  of  the  latter  formation.  The  distribution 
of  the  Lower  Huronian,  as  will  be  seen  from  the  map,  is  irregular.  At  one  time,  in  all 
likelihood,  it  formed  a  complete  layer  or  mantle  over  the  uneven  surface  of  the  older 
rocks.  This  has  been  removed  to  a  considerable  extent  by  erosion,  leaving  the  rocks 
now  in  more  or  less  isolated  belts  and  patches. 

The  more  important  veins  so  far  found  in  the  Lower  Huronian  lie  in  what  may  be 
called  three  parallel  belts.  Those  first  discovered  are  in  a  belt  which  runs  abouc  par- 
allel with  the  railway  in  the  vicinity  of  Cobalt  lake.  A  small  belt  connects  the  north- 
eastern corner  of  Peterson  lake  with  the  northwest  corner  of  Cross  lake.  A  third  belt 
stretches  from  Giroux  lake  to  the  southeast  end  of  Cross  lake,  in  which  important  de- 
posits occur.  Although  these  three  belts  have  a  strike  approximately  in  a  northeast  and 
southwest  direction,  the  strike  of  the  veins  is  not  uniform,  as  will  be  seen  from  the 
plan.  Those  on  J  B  7,  J  B  6,  and  on  the  location  immediately  southwest  of  the  latter 
claim  strike  east  and  west.  The  veins  on  J  S  14  and  J  B  1  strike  approximately  north- 
east and  southwest,  while  that  in  the  northwest  corner  of  R  L  404  strikes  northwest 
and  southeast.  The  vein  in  the  southwest  corner  of  this  location  strikes  east  and  west, 
which  is  the  direction  of  strike  of  the  majority  of  the  veins. 

Dimensions 

None  of  the  veins  are  wide.  The  width  of  ore  in  the  Trethewey  vein  on  J  B  7,  for 
instance,  had  a  maximum  width  of  about  8  inches,  while  the  vein  in  the  northwest 
corner  of  R  L  404  has  14  inches  of  ore  and  that  on  J  S  14  showed  about  18  inchee 
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r  more  average  not  more  than  one  inoh 


Sam«  Tfiina  wbich  hare  been  traced  100  feet  a 
in  width  (Figs.  6,  7,  8,  12). 

The  anrface,  beisg  uneven  and  more  or  le«B  covered  with  loose  deposits  and  with 
green  timber,  does  not  afford  an  opportunity  of  tracing  the  outcrops  of  the  veins  any 
great  distance,  and  it  ia  not  knovn  definitely  hoiv  long  roost  of  the  lOutcrops  would 
prove  to  be  if  the  material  referred  to  were  removed  from  the  surface  of  the  solid 

It  ia  also  impoesible  to  give  much  definite  information  concerning  the  depths  to 
which  these  reins  will  reach.  As  already  said,  most  of  them  do  not  appear  to  cut 
ihrongh  the   older   Keevatin  series   which  forms   an   uneven   surface   below   the  Lower 


Fig.  6.    Trethewey  vein  and  disoovery  poet,  J.  B.  7,  May,  lii04, 

HuroniaD.  In  the  vicinity  of  Cobalt  station  the  latter  rocks  are  found  on  hill-topa 
wbich  Btand  about  500  feet  above  the  low  water  level  of  Temiskaming,  where  similar 
outcrops  are  found.  We  have  reason  for  saying,  therefore,  that  the  Lower  Huronian 
conglomerates  and  other  rocks  associated  with  them  may  in  some  places  have  a  thick- 
"fssiof  at  least  500  feet.  In  other  places  this  series  is  entirely  wanting,  outcrops  of 
the  older  Keewatin   and  later  diabase  forming  the  surface. 

The  depth  to  which  a  vein  may  reach  depends,  therefore,  on  whether  it  descends 
into  an  old  valley  of  the  older  rocks  or  whether  it  lies  above  a  former  hilltop.  No  one 
fiU)  tell  this  of  course  without  diamond  drilling  or  sinking  a  shaft.  Evidence  of  the 
probahle  thickness  of  the  Huronian  or  vein-bearing  formation  can,  however,  be  deter- 
mined by  noting  the  outcrops  of  the  Keewatin  or  the  intrusive  diabases.  An  exposure 
of  Keewatin  surrounded  hy  the  Lower  Huronian  represents  an  old  hilltop.  It  is  there- 
Fi>re  oTideot  that  a  vein  which  strikes  towards  this  outcrop  is  likely     to     have     a     less 
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depth  near  the  outcrop  than  some  distance  away  from  it.  Similarlj,  if  &  diabaaa  dike 
or  mass  cuts  throngh  the  Lower  Huronian  in  a  vertical  direction  we  have  evideDoe  of  a 
greater  depth  in  an  adjacent  vein  than  if  the  diabase  cut  through  the  Huroniab  at  .i 
lower  angle.  In  the  latter  case  the  vein  may  be  disconnected  or  cut  throngh  by  tlie 
diabase  at  no  great  depth  from  the  surface.  Examples  of  both  of  these  oocurenoea  can 
be  cited  in  the  field.  It  ia  likely,  however,  that  in  some  cafes,  at  least,  a  rein  passin<: 
downward  through  Lower  Huronian  conglomerate  or  slate  will  penetrate  sheets  or  si!U 
of  diabase  which  it  may  encounter.  Similarly  veins  starting  at  the  surface  in  a  dia- 
base sheet  or  sill  will  likely  penetrate  underlying  conglomerate  or  slate,  judging  froni 
what  we  know  of  the  veins  of  the  Port  Arthur  district  were  the  diabase  bean  »  simikr 
relation  to  the  fragmental  seriea. 


Fig.  7.     Vein  showing  on  the  wall  of  a  pit  at  the  La  Koee  mine  November,  : 
width  of  the  vein  h  equal  to  the  apace  Ijetween  the  head  of  the  hammer  and  ihe  man's  hand 
on  the  handle. 

Across  the  railway  track  from  the  La  Rose  vein,  and  only  a  short  distance  from 
it,  there  is  an  exposure  of  diabase.  This  diabase  dike,  however,  shows  a  vertical  face 
and  therefore  is  seen  not  to  affect  the  vein.  The  diabase  in  some  part«  of  the  field  has 
a  laccolitic  or  sill-like  structure,  overlying  the  conglomerate  and  slate,  as  for  eiampU 
on  the  western  edge  of  Diabase  Mount  east  of  Peterson  lake.  I 


The  V 


n  the  V 


Distribution  of  Veins 
uity  of  Cobalt  lake  are  indicated  on  the  map  hy  the  aign- 


the  direction  of  the  line  indicating  their  strike.  Some  of  the  veins  in  the  other  t 
small  belts  which  were  mentioned  above  are  not  thus  indicated,  as-  little  worh  was  done 
on  them  at  the  time  of  writer's  visit.  They  are  shown  on  the  plan  which  accompanies  this 
paper.  Smaltite,  associated  with  native  bismuth  and  other  minerals,  haa  bees  found 
on  the  north  end  of  lot  15,  concession  1,  of  Bucke,  and  also  on  lots  not  far  from  tbe 
shore  of  late  Temiskaming  in  the  second  concession  of  this  t-ownship.  These  are  not 
shown  on  the  plan. 


The  Cobalt  Silver  Veins 


Ore  in  Diabase 

There  we  three  or  four  exceptions  to  the  statement  that  the  veins  occur  in  the 
Lower  Huronian.  Near  the  north-west  corner  of  Croea  lake,  for  instance,  silver  and 
wocialeij  metals  are  found  in  diabase  along  tha  face  of  a  steep  cliff.  This  diabase 
nsss  a,  however,  overlain  in  the  vicinity  by  fragmental  rocks,  Lower  Huronian,  and  it 
is  probable  that  these  originally  contained  veins  which  have  been  worn  away,  the  mate- 
riil  LD  the  diabase  representing  the  downward  contiouAtion  of  the  veins.  On  the  north 
tai  of  lot  2  iu  the  third  concession  of  the  township  of  Dymjnd,  and  on  the  south  end 
01  lot  2  in  the  third  concession  of  the  same  township,  cobalt  bloom  has  been  found  in 
tb«  diabase.  This  knoll  of  diabase  is,  however,  overlain  around  its  base  by  Lower 
Huronian  rocks  which  have  at  one  time  undoubtedly  covered  the  whole  of  the  diabase 
mis.^.  Here  too  it  is  likely  that  veins  at  one  time  occurred  in  the  over-lying  series 
whkb  bas  been  removeil.  Veins  have  recently  been  found  in  the  diabase  on  the  Handy 
ind  Jacobs  locations. 


1  the  face  of  a  pit  at  the 


On  lots  9  and  10  in  the  sixth  concession  of  the  township  of  Ingram,  30  miles  north 
of  Cobalt  station,  quarts  veinlets  in  diabase  contain  bloom  and  smaltite.  Considerabla 
bloon  and  smaltite  have  also  been  found  in  Keewatin  greenstone  on  the  east  side  of 
TroDt  lake  and  for  a  mile  eastward.  This  lake  lies  south  of  the  head  of  Bay  lake 
on  the  Uontfeal  river. 

Distribution  of  Ores 
A  peculiar  ocoarrent»  of  cobalt  and  nickel  with  gold  has  recently  been  discovered 
<in  Rabbit  lake,  east  of  Temagami  and  about  30  miles  south  of  Cobalt  station.      The 
wtwop  ia  at  the  water's  edge  and  the  deposit  has  not  been  uncovered  back  from  the 
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shore.  The  rocks  here  have  been  more  distarbed  and  are  much  more  highly  metama 
phosed  than  are  those  in  the  vicinity  of  Cobalt  station.  They  appear,  howeTer. 
belong  to  the  Lower  Huronian  conglomerate — ^greywack^  series.  The  ore  body,  aboi 
18  inches  wide,  is  in  a  zone  of  fracture.  Through  the  chlorite  schist  which  oocupii 
this  disturbed  zone  is  a  reddish  felsitic  material,  which  cannot  be  definitely  Dame 
without  a  microscopical  examination.  Veinlets  and  impregnation  of  a  grey  ooba^ 
nickel  ore  occur  sparingly  in  both  the  chloritic  and  felsitic  material.  An  analys 
of  some  of  the  more  highly  mineralised  material  gave  the  following  results: 

Per  cent. 

Arsenic    22.53 

Cobalt  8.76 

Nickel   6.66 

Gold  $8.80  a  ton 

Silver  1.10      *' 

This  unique  deposit  is  of  interest  since  it  shows  that  cobalt-nickel  ores  are  to  t 
looked  for  so  far  south  of  Cobalt  station.  The  Rabbit  lake  occurrence  is  about  th 
same  distance  south  of  Cobalt  station  as  those  of  the  township  of  Ingram  are  north 
it,  thus  showing  that  the  cobalt-nickel  ores  are  distributed  over  a  distance  of  at  loa; 
60  miles  in  a  north  and  south  direction. 

A  tract  of  country  76  miles  or  more  in  length,  stretching  from  the  vicinity 
lake  Temagami  northward  to  the  height  of  land  and  beyond,  contains  outcrops  simila 
to  those  which  are  shown  on  the  map  of  the  area  under  consideration.  As  our  ma 
shows,  the  outcrops  form  a  patchwork-like  structure.  In  some  part  of  the  area  th 
conglomerate  outcrops  are  much  larger  than  they  are  in  others.  In  a  few  of  the  ares 
the  conglomerates  and  other  members  of  the  Lower  Huronian  have  been  practically  a 
removed  by  erosion,  leaving  the  surface  composed  of  the  Keewatin,  Laorentian  c 
later  diabase.  Areas  of  considerable  size  are  occupied  by  the  arkose  and  quartxite  o 
what  we  have  called  the  Middle  Huronian,  in  which  no  veins  have  bean  found.  I 
any  area  containing  conglomerates  and  greywack^-slates  of  the  Lower  Huronian.  i 
is  possible  that  cobalt-silver  veins,  similar  to  those  in  the  vicinity  of  Cobalt  statior 
may  be  discovered. 

ORES  OF  THE  KEEWATIN 

Associated  with  the  greenstones  or  schists  of  the  much  disturbed  Keewatin  ar 
characteristic  ores. 

These  rocks  are  found  in  numerous  localities  in  northern  Ontario  between  the  west 
ern  boundary  of  Quebec  and  the  eastern  boundary  of  Manitoba.  In  many  places  the: 
are  iron-bearing,  the  typical  iron  formation  being  composed  of  interbanded  magnetite 
or  hematite  with  jasper  or  some  other  closely  related  silicious  material. 

These  outcrops  of  the  iron  formation,  or  iron  ranges  as  they  are  called,  have  a: 
tracted  the  attention  of  many  writers.  Some  of  the  most  important  of  them  are  t*w 
following :  those  of  lake  Temagami ;  that  in  the  township  of  Hutton ;  the  MichipicoteJ 
iron  range,  and  farther  west  the  Mattawin  and  the  Atikokan.  In  fact,  all  of  tho  iror 
ranges  of  tie  northern  part  of  the  Province,  with  the  exception  of  those  in  tKe  Animiki* 
or  Upper  Huronian  series  in  the  vicinity  of  Port  Arthur,  and  the  titaniferous  iron  or^ 
which  are  found  in  a  number  of  places,  belong  to  the  Keewatin.  There  are  two  ^f 
three  interesting  occurrences  in  the  area  under  review  which  show  that  this  Keewatic 
iron  formation  has  at  one  time  been  well  developed  here.  Immediately*  south  of  Sharp's 
Landing,  near  the  shore  of  Temiskaming,  there  is  an  outcrop  of  the  interbanded  mat<»ria 
which  is  only  about  26  feet  in  length.  No  other  rocks  of  the  Keewatin  are  here  »'^ 
posed,  the  Lower  Huronian  being  distributed  over  the  rest  of  the  surface  in  the  localitT 
The  rocks  consist  of  conglomerate  and  greywack^  slate.  The  pebbles  in  these  show  nn 
TO'^rous  representatives  of  the  iron  formation. 
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A  Burled  Iron  Range 

It  is  thoa  seen  that  we  have  here  a  portion  of  a  buried  iron  range.  The  strike  3f 
le  ioterbanded  material  in  the  exposure  is  somewhat  north  of  west.  In  the  outcrops 
'  conglomerate  which  are  shown  on  the  map  in  the  township  of  Hudson  are  found 
rge  blocks  of  this  iron  formation  in  the  direction  from  the  outcrop  at  Sharp's  Land- 
g  represented  by  the  strike  of  the  interbanded  material  at  the  Landing.  We  have 
J15  good  evidence  that  the  iron  range  or  formation  lies  at  no  great  distance  from  the 
rface  in  this  part  of  Hudson.  Between  these  outcrops  of  conglomerate  and  Sharp's 
mding  the  range  is  cut  through  by  diabase  and  it  is  overlain  by  Niagara  limestone  and 
cent  clay  deposits  in  addition  to  the  Lower  Huronian.  This  iron  range  no  doubt 
tends  farther  west  than  Hudson.  It  has  been  covered  up  since  Lower  Huronian 
nes,  as  shown  by  the  fact  that  it  is  overlain  by  rocks  of  this  series,  and  has  therefore 
t  been  subjected  to  glaciation,  which  is  supposed  to  have  produced  injurious  effects 
the  iron  deposits  of  Ontario,  it  having  been  held  by  some  writers,  for  instance,  that 
e  soft  ores  in  these  deposits  have  been  gouged  out  and  carried  to  the  southward. 
nr  the  southwest  comer  of  Gross  lake  in  the  township  of  Coleman  there  is  a  small 
posure  on  the  shore  which  also  carries  large  angular  blocks  of  the  iron  formation. 
lere  is,  in  all  probability,  a  portion  of  a  buried  iron  range  in  this  vicinity.  Much  of 
e  conglomerate  in  various  parts  of  the  area  contains  jasper  pebbles  and  other  mate- 
il  derived  from  the  iron  formation. 
In  addition  to  the  iron  ranges  which  are  found  in  the  vicinity  of  lake  Temagami, 
miles  to  the  south  of  Cobalt,  there  are  outcrops  of  similar  material  in  the  township 
Boston  to  the  northward.  The  outcrops  in  this  township  are  described  in  another 
iper  in  this  report. 

Iron  Pyrites 

The  iron  pyrites  deposits  of  this  part  of  Ontario  also  belong  to  the  Keewatin. 
i«  of  these  is  shown  on  the  map  near  the  Montreal  river,  south  of  the  township  of 
)lemaii.  Others  have  been  worked  still  farther  to  the  southward  between  this  point 
A  lake  Temagami.  Copper  pyrites  has  attracted  attention  at  numerous  places  in 
is  series,  but,  so  far  as  the  writer  knows,  no  large  deposits  of  this  mineral  have  as 
t  been  found. 

Arsenic 

Near  the  railway  track,  a  short  distance  north  of  lake  Temagami,  two  deposits  of 
iriferous  mispickel  are  being  worked  in  the  Keewatin.  These  are  known  as  the  **Big 
ffl"  and  "Little  Dan"  prospects,  respectively.  Mispickel  is  the  sulph-arsenide  of 
a.  It  seems  strange  that  it  should  be  gold-bearing  while  25  miles  to  the  north  the 
senides  of  the  metals  cobalt  and  nickel,  which  are  closely  related  to  iron,  are  silver 
wing.  Arsenic  occurs,  therefore,  in  this  district  in  considerable  abundance.  The 
le  derived  from  the  deposits  already  worked  is  that  the  ores  of  this  metal  in  the  Kee- 
itm  are  gold-bearing,  while  those  in  the  over-lying  Lower  Huronian  are  silver-boar- 
g.  Why  this  should  be  the  case  is  difficult  to  explain.  It  may  also  be  added  that  the 
'rite,  especially  in  the  vicinity  of  lake  Temagami,  practically  always  carries  some 
Id.  frequently  from  one  to  two  dollars  per  ton.  Gold  has,  however,  been  found  in 
'^er  Huronian  ore.  That  of  the  Bonn  mine,  lot  15  in  the  first  concession  of  Bucke, 
owed  $5.20  to  the  ton  in  one  sample,  the  ore  being  cobaltite,  a  compound  related  to 
ispickel,  and  that  from  Rabbit  lake  is  also  gold-bearing. 

The  ores  of  Temagami  and  Cobalt  station,  both  being  rich  in  arsenic,  would  seem 

warrant  the  erection  of  an  arsenic  refining  plant  somewhere  along  the  railroad  bet- 

*n  these  two  points.     In  so  far  as  the  writer  knows  there  is  not  another  site  as  prom- 

'e    for    a    plant    of    this    chatacter    in  North  America.      Water    power  is  available 

Arsenic  is  marketed  in  the  form  known  as  "White  arsenic,"  Aa^  O3.  This  oxide 
produced  by  roasting  various  minerals  containing  the  metal.  These  minerals  contain 
mach  lower  percentage  of  arsenic  than  do  ores  from  most  of  the  Temiskaming  cobalt- 
7€r  deposits. 
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Up  to  a  few  years  ago  the  only  arsenic  plant  in  North  America  was  that  at  Deloro 
Hastings  county,  Ontario.  Here  the  ore  is  a  gold-bearing  mispickel,  similar  to  tba 
of  Temagami.  More  recently  an  arsenic  plant  has  been  erected  in  the  state  of  Wast 
ington  and  another  in  Virginia.    The  production  of  these  plants  is  not  large. 

White  arsenic  contains  theoretically  75.8  per  cent  of  arsenic  and  24.2  of  oxygei 
One  pound  of  arsenic  in  an  ore,  if  roasted,  will  therefore  produce,  theoretically,  abou 
one  and  one-quarter  pounds  of  white  arsenic. 

During  recent  years  white  arsenic  has  been  worth  about  $60.00  a  ton  or  thrc 
cents  a  pound.  In  the  year  1903  the  United  States  imported  $256,097  worth  of  whit 
arsenic,  metallic  arsenic  and  arsenic  sulphide. 

The  greater  part  of  the  white  arsenic  produced  at  the  Deloro  works  was  consuro^" 
in  the  plate  glass  industry  of  the  United  States.  It  is  said  that  if  the  glass  mannfai 
tures  were  assured  of  a  consi^ant  supply  at  satisfactory  prices  they  would  use  wbil 
arsenic  in  place  of  the  oxide  of  antimony  which  they  commonly  employ  as  an  oxidizer 

Other  uses  of  white  arsenic  are  in  Paris  green  and  various  paints,  in  sheep  dipt 
insecticides,  aniline  dye  works,  etc. 

'An  instructive  paper,  by  Mr.  J.  Walter  Wells,  on  the  manufacture  and  naes  < 
arsenical  compounds  is  published  in  the  Eleventh  Report  of  this  Bureau,  pages  101  1 
122.  Papers  by  Messrs.  Kirkegaard  and  Wright  are  to  be  found  in  the  transactions  ' 
the  Canadian  Mining  Institute,  vol.  2,  1897,  and  vol.  4,  1901-2. 

LIMESTONE 

It  will  be  seen  from  the  map  that  the  Niagara  limestone  forms  some  large  outcro 
on  the  islands  and  in  the  vicinity  of  the  shore  near  the  northwest  corner  of  lake  TemI 
kaming.  This  limestone  affords  stone  suitable  for  building  and  for  the  production 
lime,  and  on  this  account  should  be  of  considerable  value  in  the  years  to  come,  sin 
limestone  is  a  somewhat  rare  material  in  most  of  this  northern  part  of  Ontario.  T 
district  to  the  west  and  north  is  being  rapidly  settled  and  will  soon  contain  a  lar 
population  which  will  need  much  material  for  building  purposes.  The  following  is  i 
analysis  of  a  sample  of  limestone  taken  from  Farr's  quarry,  Haileybury:  — 

Per  cent. 

Insoluble   residue   

Ferric  oxide  and  alumina  

Lime    

Magnesia  

Carbon   dioxide 

Sulphur  trioxide  

100.89 

This  limestone  formation  extends  northward,  although  overlain  by  clay  and  simil 
deposits  in  many  places,  and  has  been  observed  by  the  writer  along  the  south  bran 
of  the  Blanche  river  below  what  is  known  as  the  Mountain  portage. 

Considerable  attention  has  been   paid  to  the  limestone   area.    Sir  William   Log 
having  first  described  it  years  ago.     It  has  been  shown  that  the  series  here  is  m< 
closely  related  to  the  Niagara  of  Southern  Ontario  than  it  is  to  the  Niagara  ar^as 
the  north  and  west. 

CLAY 

A  couple  of  miles  northward  of  Cobalt  station  the  agricultural  region  of  this  p^ 
of  northern  Ontario  is  met  with.  The  soil  is  essentially  a  well  banded  clay  (Figs.  9.  li 
Between  this  point  and  the  height  of  land,  or  watershed,  between  the  Hudsoa  Bay  d 
()'fn^vn  river  waters,  the  clay  does  not  form  a  continuous  mantle,  but  there  are  1« 
areas  of  tillable  land  which  is  being  rapidly  settled.  Outcrops  of  solid  rock,  in  m; 
cases  representing  hill  tops  which  project  through  the  clays,  are  seen.       North  of  t 


1.60 

.66 

29.50 

21.59 

46.84 

.70 

bright  of  land,  however,  is  a  large  agricultural  area,  oatimated  at  16,000,000  acres,  ani 
luiom  u  the  "Ereat  clay  belt,"  in  which  exposures  of  solid  rock  are  few  in  number. 
The  cla;  on  both  sides  of  the  height  of  land  is  pretty  uniform  in  character.  Following 
is  an  analysis  of  the  clay  in  a  cut  on  the  railway  between  Haileybury  and  New  Lis- 
teird.  It  will  he  seen  that  the  lime  and  magnesia  are  rather  high.  This  is  owing  to 
iltemite  bands  containing  considerable  marl.     The  clay  effervesces  strongly  in   acid. 


REQIONAL  DISTURBANCES 

From  the  geological  map  and  the  plan,  showing  the  distribution  of  the  reins,  whivb 
Kwimpany  this  report,  it  will  be  seen  that  the  area  so  far  productive  can  be  covered  by 
»  rfctangle  with  a  lengtb  of  two  miles  and  a  half  in  a  north  and  south  direction  and  a 
irid:b,  east  and  weet,  somewhat  lesa.S  The  chief  producing  properties  in  the  northwestern 
part  of  this  rectangle  surround   Cobalt  lake    and   the  railway.     The   other   important 
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group  lies  immediately  south  of  Glen  and  Kerr  lakes  in  the  southeast  of  the  rcetan^ 
It  will  be  Bc«n  that  while  the  belts  of  the  fragmentary  rocks,  of  whftt  we  have  oUed 
the  Lower  Huronian,  strike  approximately  northeast  and  southwest,  as  for  eiafflple 
the  Glen  and  Kerr  lake  belt,  the  majority  of  the  veins  have  ft  strike  different  from 
this.  It  would  hIso  appear  that  the  veins  in  this  area  have  little  connection  with  Uh 
diaturbftiloe  or  disturbancea  which  caused  the  great  majority  of  the  larger  rivers  ui 
chains  of  lakes  in  the  district  to  follow  one  or  other  of  two  well  defined  directions. 

A  glance  at  a  general  map,  such  as  the  "Map  of  Part  of  the  District  of  Nipissiue," 
published  by  the  Department  of  Lands  and  Mines  of  Ontario,  will  convince  the  retder 
that  th(>  system  of  water  courses  in  the  district  is  a  truly  reroarkeble  one.  The  Kipis- 
sing  and  Temiskaming  map  sheets  published  hy  the  Geological  Survey,  Ottawa,  show  tit 
Bystem  to  hold  over  a  still  larger  district.  The  chief  water  courses,  as  the  maps  sho*, 
follow  either  a  northeast  and  -  southwest,  or  a  northwest  and  southeast  direction. 
While  both  of  theee  courses  arc  indicated  clearly  on  the  maps,  the  latter  is  the  more 
prominent. 


Fig.  10.    A  pari  of  the  face  of  the  cut  shown  in  Fig.  9  enl 


N.W.— S.E.  Water  System 

The  Temiskaming  and  Northern  Ontario  Railway,  recently  completed  from  North 
Bay  junction,  on  the  main  line  of  the  Canadian  Pacific  railway,  has  naturally  been 
constructed  along  the  line  of  least  resistance,  or  in  other  words,  it  has  been  bnih  for 
the  most  part  along  a  line  of  depression  in  order  to  avoid  costly  rock  ont«.  The  nip 
■hows  that  this  road  practically  parallels,  running  in  a  northweetern  direction,  the  OttS' 
wa  river  and  lake  Temiskaming  for  the  first  90  miles  or  more  of  its  course,  to  the  cnMiiig 
of  the  Montreal  river  at  Latchford  station,  the  railway  being  15  or  20  miles  to  the  west- 
ward of  the  Ottawa  At  Latchford  the  railway  turns  northeastward  and  runs  for  IS  or 
14  milea,  parallel  with  the  second  great  system  of  water  courses,  to  Haileybury  on  Lake 
Temiskaming.    The  direction  followed  by  the  railway  for  the  first  90  miles  of  its  coane 
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proTes  that  there  is  a  line  of  depression  here^  parallel  with  the  Ottawa  river  and 
L«ke  Temiskaming  although  it  is  not  indicated  by  water  courses  on  the  map  along  the 
greater  part  of  the  route. 

Continuing  northwestward  from  Wabi  bay,  the  northwest  corner  of  Lake  Temis- 
kanung,  and  in  line  with  the  direction  followed  by  the  main  body  of  this  lake  and  the 
Ottawa  riyer  for  about  75  miles,  there  is  a  water  course,  Wabi  creek,  which  flows 
sootheast  for  about  15  miles.  In  line  northwestward  from  this  point  on  Wabi  creek 
the  map  of  Nipissing  does  not  show  any  prominent  water  course  in  a  direction  north- 
vest  and  southeast  for  about  15  miles,  although  two  branches  of  the  Blanche  river 
cross  this  space  on  the  map  in  a  direction  northeast  and  southwest,  parallel  with  the 
other  great  system  of  water  courses.  Fifteen  miles  in  line  northwestward  of  that  part 
of  Wabi  creek  referred  to,  the  Lake  Temiskaming-Ottawa  river  line  is  continued  norths 
westward  by  what  is  here  known  as  the  south  branch  of  the  Blanche  river.  For  15  miles 
northwestward  here  the  river  is  represented  by  lake  expanses,  Long  and  Kenogami 
lakes,  and  for  15  miles  above  the  upper  of  these  lakes,  the  river  is  ascended  in  a 
northwest  direction  to  the  limits  of  the  map  of  Nipissing,  to  which  reference  has  been 
made. 

The  length  of  the  line  followed  northwestward  from  Mattawa  by  the  series  of 
water  courses  mentioned — ^Ottawa  river.  Lake  Temiskaming,  Wabi  creek.  Long  and 
Einogami  lakes  and  the  upper  part  of  the  south  branch  of  the  Blanche  river — is 
approximately  135  miles. 

It  will  be  seen,  however,  that  there  is  a  bend  in  Lake  Temiskaming  near  the  point 
where  the  Montreal  river  enters  it.  The  lower  part  of  the  lake  and  Ottawa  river  are 
therefore  more  in  line  with  the  Montreal  river  than  with  Wabi  creek. 

The  Blanche  river  enters  the  northeastern  expansion  of  Lake  Temiskaming  and 
the  main  stream  and  Round  lake  branch  follow  a  northwest  line  for  a  distance  of  85 
or  40  miles.  This  northwest  axis  of  the  Blanche  lies  parallel  with  the  Wabi  creek-Lake 
Temiskaming  axis  and  9  or  10^  miles  to  the  northeast  of  it. 

A  third  water  course  which  shows  a  striking  paifallelism  to  the  two  described  is 
that  of  the  Montreal  river,  which  lies  10  or  11  miles  southwest  of  the  northwest  axis 
of  the  Ottawa  river.  From  the  railway  crossing  at  Latchford  station  northwestward 
through  Bay  lake  and  the  townships  of  Auld,  Barber,  James,  to  the  edge  of  the 
Nipissing  map,  the  line  of  the  river  holds  its  northwestward  course  for  over  50  miles. 
Southeastward  from  Latchford  station  the  line  of  weakness,  if  we  can  so  call  it,  is 
continued  through  Straight,  Johnny  and  Rib  lakes  for  9  or  10  miles.  It  will  be  seen 
that  in  the  township  of  Barber  and  immediately  below  Latchford  station,  for  example, 
the  river  changes  its  course  for  3  or  4  miles,  here  following  the  direction  of  the  other 
great  system  of  water  courses,  that  is  the  northeast  and  southwest  one,  but  it  gets  back 
again  into  its  normal  northwest  and  southeast  course. 

Immediately  east  of  the  Cobalt-Silver  area  there  is  a  chain  of  small  lakes — Gross, 
Kirk,  Chown  and  Goodwin — ^with  connecting  streams,  which  follows  a  clearly  defined 
noithwest  and  southeast  direction,  parallel  with  the  shore  of  Temiskaming,  distant  3 
miles  to  the  eastward. 

N.E.— S.W.  System 

The  water  courses  and  lake  axes  which  lie  in  a  northeast  and  southwest  line  are 
not  so  prominent  on  the  map  as  are  the  northwest-southeast  ones  just  described;  still 
they  form  a  not  indistinct  system.  If  a  line  be  drawn  on  the  map  from  near  the 
mouth  of  the  Quinse  river,  at  the  north-east  extremity  of  Lake  Temiskaming,  souths 
westward  to  Latchford  station  on  the  Montreal  river,  a  distance  of  22  or  23  miles, 
and  beyond,  it  will  be  seen  that  it  follows  the  main  axis  of  the  large  north-east  bay  of 
Lake  Temiskaming,  and  that  the  longer  axis  of  Cobalt  lake  lies  parallel  to  it. 
Several  other  small  lakes — Short,  Pickerel  and  Bass — ^lie  approximately  on  this  line, 
as  does  also  that  part  of  the  Montreal  river  between  Latchford  station  and  the  Sandy 
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portage.  Farther  southward  it  will  be  seen  that  one  long  narrow  arm  of  Lake  Tema- 
gami  and  adjacent  bodies  of  water  follow  a  northeast  and  southwest  line  for  over  20 
miles.  Rabbit  lake,  east  of  Temagami,  has  one  arm  6  or  6  miles  in  length  lunning  in 
the  same  direction  and  another  whose  axis  follows  a  northwest-southeast  line.  The 
two  arms  of  Obabika  lake,  to  the  west  of  Temagami,  show  a  similar  relationship,  one  to 
the  other. 

The  most  striking  water  course  following  a  northeast-southwest  line  is,  however, 
the  northeast  or  what  is  sometimes  called  the  Abitibi  branch  of  the  Blanche  river. 
There  is  a  string  of  eleven  lakes  here  between  Windigo  lake,  north  of  the  township  of 
Ingram,  and  the  Quebec  boundary,  a  distance  of  15  miles.  To  the  southwest  ward  in 
the  townships  of  Armstiong  and  Henwood  the  south  branch  of  the  Blanche  follows 
about  the  same  direction.  Otter  and  Wright  creeks  which  run  from  the  Quebec 
boundary  into  the  Blanche  river,  between  the  head  of  Temiskaming  and  Tomstown, 
flow  in  a  southwest  direction. 

At  points  where  the  two  systems  of  water  courses  join  a  number  of  striking  V-Iike 
turns  are  shown  in  lakes  and  rivers,  as  for  example,  those  formed  by  (1)  the  two  arm> 
of  Rabbit  lake,  (2)  the  northeast  arm  of  Temagami  with  the  main  body  of  the  lake,  (3) 
the  tnms  in  the  Montreal  river  at  Latchford  station  and  at  the  Sandy  portage.  (4)  the 
longer  axis  of  Wabi  bay  with  that  of  Paulson's  bay  at  the  head  of  Lake  Temiskamine- 
The  angles  thus  formed  appear  to  be  slightly  less  than  a  right  angle  and  the  V  in  all 
but  one  of  the  cases  mentioned  points  southward.  The  axes  of  the  two  arms  of  Oba- 
bika lake  form  an  angle  greater  than  a  right  angle,  which  points  eastward. 

Considering  the  great  variety  of  rocks  cut  through  by  the  water  courses  of  the 
two  systems,  the  regularity  of  their  courses  over  such  a  large  district  is  remarkable.  A 
few  lakes  and  streams  have  their  longer  axis  lying  in  a  north  and  south  or  in  an 
east  and  west  direction,  but  they  do  not  form  a  system  comparable  to  either  of  the 
other  two.  ' 

Origin  of  the  Systems 

Concerning  the  origin  of  the  two  great  systems  of  water  courses  little  can  be  said 
at  present.  It  is  impossible  to  say  whether  the  courses  follow  fault  lines  or  simply 
folds.  They  have  doubtless  been  due  to  regional  disturbance  in  post-Middle  Huronian 
times.  Much  of  the  surface  of  the  country  is  covered  by  recent  and  glacial  dposits, 
and  the  rocks  where  exposed  present  such  a  complex  of  igneous  and  metamorphored 
fragmental  material,  with  minor  faults  and  folds,  that  it  will  be  difficult  to  prove  the 
existence  of  what  may  be  called  regional  faults  or  folds. 

At  Cobalt  lake,  which  has  its  longer  axis  parallel  with  one  of  these  regional  axee, 
if  we  may  so  call  them,  the  beds  of  the  Lower  Huronian  greywacke-slate  and  oonglomerate 
dip  towards  the  lake,  as  shown  at  the  veins  on  location  J.  B.  6  and  on  Cobalt  hill, 
location  R.  L.  404.  The  lake,  judging  from  the  dip  of  these  rocks,  occupies  the  axis 
of  a  syncline.  The  hills  where  the  dip  was  observed  lie  at  an  elevation,  on  both  locations, 
of  about  100  feet  above  the  railway  track  at  Cobalt  station.  At  the  powder  hoase 
vein,  however,  on  location  J.  S.  14,  near  the  foot  of  Cobalt  lake,  the  slate  is  seen 
to  be  practically  horizontal.  The  vein  here  referred  to  is  at  the  base  of  a  cliff  which 
rises  to  a  height  similar  to  that  of  the  hills  across  the  railway  track  to  the  westward 
on  the  southern  part  of  R.  L.  400.  In  the  former  case,  the  hill  is  composed  entirelj 
of  the  greywacke-slate,  while  on  R.  L.  400  the  rock  is  conglomerate  of  the  same  series. 
It  would  thus  appear  that  the  railway  here  follows  approximately  a  line  of  fault,  espec- 
ially as  the  main  shaft  on  J.  S.  14  penetrates  conglomerate,  similar  to  that  in  the 
hills  on  R.  L.  400,  at  a  depth  from  the  surface  of  80  feet.  There  may,  thus  be  a  fault 
here  parallel  with  the  main  axis  of  the  synchinal  fold  and  Cobalt  lake.  The  strike 
of  the  main  vein  of  the  La  Rose  mine,  J.  S.  14,  near  the  foot  of  Cobalt  lake  and  that 
of  the  McKinley  and  Darragh  vein  at  the  head  of  the  lake  are  approximately  parallel 
with  the  main  axis  of  the  lake.    The  outcrop  of  diabase  across  the  railway  track  opposite 
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the  La  Hose  rein  appears  to  be  in  the  form  of  a  dike,  a 
.UcKinley  anil  Darragh  vein.  These  diabase  outcrops  s 
uess  pirsllel  with   the  lake  and  the  railway. 


also  the  diabase  near  the 
>  indicate  a  line  of  wesk- 


CHARACTER  AND  STRIKE  OF  VEINS 

IV  accompanying  plan  of  the  veins,  prepared  by  Mr.  W.  A.  Begg,  shows  that  the 
trjke  of  few  of  them  conforms  to  the  direction.-,  or  lines  of  weakness  followed  by  either 
of  Ihe  two  great  systems  of  water  cou-sea,  which  have  been  described.  It  would 
ippear  that  theie  is  more  uniformity  in  strike  among  the  veins  which  lie  to  the 
I   any  other  part  of  the  area.      The  vein   on  which  the 


■sluard  cf  Cobalt  lake  than   i 


TrpthpTsy  mine  is  situated  has  a  strike  of  about  N.  86°  W. 
lately  north  of  this  has  a  similar  strike,  as  haro  also  the  seven  ^ 
Depnison  location,  immediately  southwest  of  J.   B.  6,  two  nai 


7  Stringer  immed- 
J.  B.  6.  On  the 
ns  have    a    strike 


Fif.  11.  Colunaiiar  jointing  perpendicul  r  to  the  planes  of  bedding  in  gray»ac'ki;-tlal«. 
The  structure  is  due  to  the  effeclfi  of  intrusive  diabase  on  the  xlale.  A  seition  of  a  timall  column 
is  DO  lop  of  tbe  hireer  one.    Lot  IG  in  the  first  concession  of  Bucke. 

similar  to  that  mentioned,  as  has  also  the  vein  worked  on  the  claim  to  the  southwest 
of  Deanison's.  The  strike  of  these  veins,  on  J.  B.  6  at  least,  is  parallel  with  ihe  dip  of 
the  eucloaing  rocks.  The  dip  can  be  determined  here  in  but  few  places.  On  J.  B.  6 
It  one  point  it  was  seen  to  be  about  20°  to  the  eastward. 

"It  is  not  always  possible,  in  a  shattered  rock,  to  discriminate  between  joints  and 
those  lines  of  division  to  which  the  term  fiaaures  is  more  usuallj  restricted.  Many  so 
called  Gssnree  may  be  merely  enlarged  joints."*  This  holds  true  in  the  cobalt-ailver  area. 
^Vhile  the  openings  occupied  by  some  veins,  or  part  of  a  vein,  can  be  called  fiasurea, 
there  are  many  more  to  which  the  writer  is  inclined  to  apply  the  term  joint.  The 
openings  in  the  greywack^  and  conglomerate  are  in  many  cases  connected  with  columnar 
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jointing  in  these  rocks.  A  vein  may  occupy  a  distinct  fissure-like  opening  for  some 
distance,  then  it  may  split  up,  the  stringers  thus  formed  running  around  columns  out  of 
the  former  course  of  the  yein  and  coming  back  some  feet  ahead  into  the  line  first 
followed.  The  columnar  jointing  is  well  shown  in  the  rock  cut  along  the  railway  a 
short  distance  south  of  Cobalt  station.  Several  of  the  trenches,  20  feet  or  more  in 
depth,  from  which  ore  has  been  extracted,  illustrate  the  same  phenomenon. 

The  well  banded  greywack^-slate  on  the  north  part  of  lot  15  in  the  first  concession 
of  Bucke,  has  this  columnar  structure  very  perfectly  developed  in  its  (Fig.  11).  The 
columns  here  have  a  much  smaller  diameter  than  those  just  mentioned.  They 
are  developed  at  right  angles  to  the  bedding  of  the  slate  which  is  almost  flat-lying,  and 
they  are  nearly  as  perfect  in  form  as  those  sometimes  found  in  basalt.  On  this  lot  in 
Buckc  the  columns  are  developed  at  the  contact  of  the  slate  with  intrusive  diabase. 
That  columnar  structure  of  this  kind  is  not  uncommon  in  fragmental  rocks  is  seen  from 
the  following  statement:  ''Contact  with  eruptive  rocks  has  frequently  produced  a 
prismatic  structure  in  the  contiguous  masses.  Conspicuous  illustrations  of  this  change 
are  displayed  in  sandstones  through  which  dykes  have  risen.  Independently  of  the 
lines  of  stratification,  polygonal  prisms,  six  inches  or  more  in  diameter,  and  several 
feet  in  length,  starting  from  the  face  of  the  dyke,  have  been  developed  in  the  sand- 
stone.''? 

Whether  we  call  the  openings  occupied  by  the  cobalt-silver  veins  and  stringers 
fissures  or  joints,  it  seems  likely  that  they  have  been  produced  by  the  diabase  which 
intruded  the  Lower  Huronian  rocks  in  which  the  veins  are  found.  This  diabase  formed 
sheets  or  sills,  in  many  cases,  which  appear  to  have  had  a  great  horizontal  expansion. 
Owing  to  denudation  diabase  outliers  are  now  found  at  many  points  overlying  the 
older  fragmental  rocks.  The  sills  here  appear  to  be  comparable  with  those  in  the 
vicinity  of  Port  Arthur,  on  the  north  shore  of  Lake  Superior.  As  previously  shown,  a 
few  cobalt-silvy  veins  have  been  found  in  the  diabase.  Silver  veins  in  the  Port  Arthur 
area  also  cut  both  the  Huronian  and  diabase,  many  of  them  passing  from  one  rock  inxo 
the  other. 

MBTAMORPHISM  OP  SILVER  AREA 

As  already  shown,  there  is  a  similar  assemblage  of  rocks,  to  that  surrounding  Cobalt 
station,  over  an  area  which  is  at  least  75  miles  in  length  from  north  to  south.  The 
question  then  arises  as  to  why  deposits  as  rich  in  silver  as  those  near  Cobalt  have  not 
been  found  here  and  there  all  over  this  large  area.  The  only  answer  to  this  question 
which  the  writer  can  give  at  the  present  time  is  that  the  rocks  in  the  vicinity  of  Cobalt 
station  appear  to  have  been  less  disturbed  and  less  highly  metamorphosed  by  the  re- 
gional disturbanoes  than  have  those  in  the  surrounding  areas.  For  instance,  while 
much  of  the  Lower  Huronian  in  the  productive  area  lies  in  horisontal  beds  or  in  those 
which  dip  at  a  low  angle,  similar  rocks  a  few  miles  north,  near  Sharp's  Landing,  dip 
at  angles  of  60^  or  more.  In  the  vicinity  of  Temagami  and  Rabbit  lakes  to  the  south- 
ward similar  rooks  have  been  rendered  schistose.  South  of  Wendigo  lake,  30  miles  :o 
the  north  of  Cobalt  station,  the  conglomerate  and  greywack^slate  while  frequently  lying 
almost  horizontally  appear  to  have  been  baked  and  hardened  much  more  than  those  in 
the  productive  area.  Quartz  stringers  appear  to  be  characteristic  of  the  more  disturbed 
areas. 

It  would  appear  then  that  the  rocks  in  the  productive  area  had  escaped  the  greater 
disturbances  and  metamorphism  to  which  those  in  surrounding  areas  have  been  sub- 
jected. This  left  them  in  the  right  physical  condition  to  be  readily  jointed  and  fis- 
sured by  the  contraction  of  the  diabase.  After  the  deposition  of  the  cobalt-nickel 
arsenides,  which  seem  to  be  among  the  first  minerals  deposited,  the  veins  appear  to  have 
been  slightly  disturbed,  giving  rise  to  cracks  and  openings  in  which  the  silver  and  later 
minerals  were  deposited.  Veins  which  escaped  this  later,  slight  disturbance  contain 
little  or  no  silver. 
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There  may  be  other  differencea  between  the  productive  area  and  those  which  sur- 
roDiid  it.  Intrusions  of  rocks  later  in  age  than  the  diabaso  and  gahbro  may  have  played 
aome  part  in  the  formation  of  the  orea.  Only  one  such  inbrueion  has  been  obaerred 
in  tbe  field.  This  is  the  Cross  lake  basalt,  referred  to  on  another  page.  It  is  very 
diSiult,  in  most  cases,  to  distingnisb  these  basic  rocks  of  different  periods  of  eruption. 
Emvatin  diabases  may  be  mistaken  for  those  of  later  age,  and  vice  versa. 


%.  12.— A  typical  ailver-cobalt  vein  on  J.B.  6.    The  head  of  tbe  hammer  shows  the  width. 


THE  ROCKS  OP  THE  AREA 

Owing  to  the  fact  that  the  surface  is  covered  with  green  timber  and  there  is  much 
drift  material,  contacts,  and  good  exposures  are  difficult  to  find  in  places.  Facilities 
for  mapping  will  be  much  better  in  a  couple  of  years,  as  mining  progreasee  and  the 
timber  is  remored. 

From  the  colored  map  which  accompanies  this  Report  it  will  be  seen  that  there  ia 
1  raosiderabte  variety  in  the  pre-Cambrian  series.  The  Niagara  of  the  Silurian  system 
tiso  sbowa  prominent  ontorops.  Between  the  Niagara  and  the  Pleistocene  or  glacial 
there  are  no  formations  represented  in  the  district.  The  pre-Cambrian  has  been  separ- 
ated into  the  following  series  by  the  writer.  It  is  possible,  however,  that  unconformi- 
ti«a  exist  which  have  not  been  located  as  yet. 

Id  mapping  the  area  I  had  the  valuable  assistance  of  Messrs  Cyril  W.  Enig^t  and 
K.  Anson-Cartw right.  The  mapping  of  some  part«  of  the  field  is  entirely  the  work  of 
these  gentlemen. 

Keewatin  and  Lawentian :  The  oldest  aeries  in  the  district  consists  of  an  igneous 
complex  which  contains  diabases,  and  related  rocks  of  different  periods  of  eruption  to- 
gether with  granite-porphyry  and  other  igneous  material.  Sediments  are  represented 
<?  the  jasper-iron  ore*.  The  basic  rocks  or  greenstones  occur  in  much  larger  volume 
than  do  those  of  a  more  acid  character.  The  name  Keewatin  is  applied  to  thia  series. 
It  has  been  anbjected  to  folding  and  other  disturbances,  and  is  cut  through  by  medium 
to  foar^e-grained  granite,  especially  in  the  township  of  Lorrain,  to  which  the  name  Laur- 
mtian  ia  applied.  Tbe  Keewatin  rocks,  however,  have  been  folded  before  the  intrusion 
of  the  Laarentian. 
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Huronian :  After  the  Laurentian  intrusion  the  surface  was  subjected  to  erosion, 
and  these  rocks,  together  with  the  Keewatih,  were  worn  down.  This  period  of  erosion 
was  a  long  one,  and  the  surface  was  rendered  very  uncTon^  being  cut  into  hills  and 
valleys  somewhat  like  those  of  the  ^r  sent  surface.  Tho  oldest  fragmental  miterial 
which  lies  directly  on  the  eroded  Keewatin  and  Laurentian  surface  consists  of  conglom- 
erates, greywacke-slate  and  impure  quartsites.  These  rocks  contain  fragments  of  the 
granite,  greenstone  and  other  representatives  of  the  older  series,  and  their  relation- 
ship to  thiB  latter  is  quite  easily  proved  by  contacts  in  a  number  of  localities.  This 
older,  or,  as  it  is  called  on  the  map.  Lower  Huronian,  is  of  special  interest  since  it 
contains  most  of  the  cobalt-silver  veins. 

The  association  of  the  members  of  the  Lower  Huronian  is  somewhat  variable- 
There  is  usually  a  little  coarser  material,  conglomerate,  at  the  base.  This  is  frequently 
followed  by  a  considerable  thickness, of  well  banded  greywack^-slate.  The  slate  in  many 
cases  passes  gradually  upwards  into  a  feldspathic  or  impure  quartsite  which  is  succeed- 
ed by  a  coarse  conglomerate.  The  greater  part  of  the  conglomerate  is  undoubtedly 
younger  than  the  more  slaty  members.  The  relationship  of  these  members  of  the  Lower 
Huronian  is  well  seen  in  the  Little  Silver  vein  cliff  in  the  southwest  corner  of  R.  L.  404. 

The  veins  cut  through  all  these  series,  but  the  most  productive  parts  of  the  veins 
are  usually  in  the  recks  which  contain  more  or  less  coarse  fragments.  It  is  believt'd 
that  the  fissures  now  occupied  by  these  veins  were  produced  at  the  time  of  the  er- 
uption of  the  younger  diabases  and  gabbros  which  will  be  referred  to  again 

This  Lower  Huronian  series  has  at  one  time  had  a  greater  thickness  than  it  has 
at  present.  Being  laid  down  on  an  uneven  surface,  it  is  impossible  to  say  what  the 
thickness  of  the  series  is  at  any  one  point;  it  may  be  a  few  feet  or  it  may  |>e  a  few 
hundred  feet.  In  some  places  it  is  entirely  absent,  ^the  older  series  or  floor  on  which 
the  Lower  Huronian  is  laid  being  exposed  at  the  surface.  The  hills  near  Cobalt  station, 
however,  where  these  conglomerates  and  other  members  of  the  series  outcrop,  are  500 
feet  above  the  water  level  at  the  shore  of  lake  Temiskaming,  where  similar  outcrops 
aa*e  found.  It  would  thus  seem  that  the  Lower  Huronian  may  in  some  cases  have  a 
thickness  of  a'^  least  500  feet. 

Middle  Huronian :  The  series  of  ark  ses,  or  what  have  been  called  bv  some  writer* 
sea-green  quartsites,  together  with  conglomerates  and  quarbsites  of  the  township  of 
Lor  rain,  form  another  series  in  the  Huronian,  the  present  writer  having  found  that 
they  are  unconformable  to  the  Lower  Huronian.  This  series  in  the  eastern  part  of  the 
area  has  been  derived  chiefly  from  the  erosion  of  the  Lorrain  granite,  and  much  of  the 
area  between  Chown  and  Goodwin  lakes  on  the  west  and  Paradis  bay  on  the  east  con- 
tains small  patches  and  outliers  of  this  series.  It  is  impossible  to  represent  these  on 
the  map,  the  passage  from  granite  into  the  decomposition  products  being  so  gradual- 
On  lot  4,  in  the  twelfth  concession  of  Lorrain,  a  striking  contact  between  the  Lower 
Huronian  and  Middle  Huronian  is  seen,  fragments  of  slate  of  the  former  being  cemen- 
ted in  the  arkose  of  the  latter.      Fig.  17  shows  a  specimen  from  this  contact. 

On  the  eastern  shore  of  Temiskaming  the  two  series,  so  far  as  seen,  appear  to 
be  conformable.^ 


8  Sir  William  Logan  (then  Mr.  Logan)  explored  Lake  Temiskaming  in  1845-6.  The  acoonnt 
of  his  trip  published  in  the  report  of  the  Geological  Surrey  for  those  years,  pages  69-70,  la  of 
interest. 

"Aedending  Lake  Temiscamang,  the  slates  come  Id  upon  the  gneiss  about  three  miles  below 
the  months  of  the  Montreal  and  Metabeoohuan  Rivers,  on  the  west  bank,  and  about  three  miles 
aJboTe  tbem.  on  the  east;  and  they  occupy  both  sides  to  within  two  and  a  half  miles  of  the 
Hudson  Bay  Company's  Post.  In  this  distance  they  may  have  a  direct  breadth  of  about  mrtn 
miles  in  which  they  are  affected  by  at  least  one  undulation,  and  probably  more^  and  constitute 
hills  of  300  to  400  feet.  As  gathered  from  the  map  of  Mr.  D.  Taylor's  exploratory  journey  from 
Lake  Huron  to  the  Ottawa  by  Lakes  Nipissing,  Temagamang  and  Temisoamang,  these  slates  in  a 
westerly  direction  run  forty  miles  in  a  line  about  S.  40*^  W.,  from  the  latter  IjaJce  to  Baas  lAke, 
on  the  Sturgeon  River,  which  discharges  into  Lake  Nipissing  on  the  north  side,  and  it  Appesrs 
probable  they  will  come  upon  some  part  of  the  north  shore  of  Lake  Huron.  On  Lake  Tetn- 
isoamang  they  are  followed  by  the  sandstones,  which  cross  the- lake  with  a  strike  of  N.  60^  E.t 
and  dipping  northward  at  a  very  small  angle,  after  having  been  piled  up  into  a  range  of  about 
the  same  elevation  as  the  s^ate  hills,  they  reach  the  Company's  Post,  where,  nearly  flat,  they 
run  under  a  narrow  gravel  hill,   130  feet  in  height;  emerging  beyond,  they  continue  to  a  dit* 
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There  is  no  reason  so  far  as  the  writer  knows,  why  this  Middle  Huronian  should 
not  contain  veins  as  well  as  the  Lower  Huronians  since  it  is  also  cut  by  the  diabase 
and  has  been  subjected  to  similar  disturbances.  The  intrusive  nature  of  the  diabase 
fts  regards  the  Middle  Huronian  is  seen  on  the  shore  of  Temiskaming  just  south  of 
Devil's  rock. 

Diabase  and  Gahhro:  It  will  be  seen  from  the  map  that  these  rocks  occupy  a  con- 
siderable part  of  the  surface  of  the  area  under  review.  They  usually  have  a  dike-l^ke 
or  boss-like  structure>  but  in  some  cases  they  seem  to  have  been  in  the  form  of  sheets 
or  siUs  spreading  between  or  over  the  layers  of  the  rocks  through  which  they  cut.  They 
show  no  evidence,  such  as  amygdaloidal  structure,  of  being  surface  flows.  These  rooks 
are  much  fresher  in  appearance  and  coarser  in  grain  than  those  of  a  similar  composi- 
tion which  occur  in  the  Keewatin,  and  can  thus  usually  be  readily  distinguished  in  the 
field  from  the  latter.  After  the  eruption  of  these  diabases  and  gabbros,  whose  exact 
age  is  not  known,  that  is,  whether  they  belong  to  the  Upper  Huronian  or  the  Keweeena- 
wan,  erosion  of  the  surface  again  took  place  for  a  long  period  of  time,  and  all  the  series 
now  exposed  in  the  field,  with  the  exception  of  the  younger  Niagara,  were  worn  down. 

Diabases  representing  several  periods,  of  eruption,  Keowatin  to  post-Middle 
Huronian,  are  found  and  it  is  very  difficult  to  distinguish  them  in  the  field.  On  the 
soath  shore  of  Cross  lake  the  diabase  which  contained  cobalt-silver  veins  Is  cut  by  S 
yonnger  basalt. 

Niagara:  This  Silurian  series  consists  of  similar  rocks  and  fossils  to  those  which 
are  found  in  the  districts  to  the  south.  It  is  composed  essentially  of  limestones  which 
contain  a  little  conglomerate  and  sandstone  at  their  base.  The  region  has  been  sub- 
jected to  little  disturbance  since  the  deposition  of   these  Niagara   rocks. 

Glacial  and  Recent :  Much  of  the  surface  of  the  area  covered  by  the  map  is  occupied 
by  boulder  clay  and  loose  bedded  deposits.  The  distribution  of  these  materials  has  not 
been  shown  on  the  mcp  owin<;  to  the  fact  that  their  mapping  would  have  taken  more 
time  than  we  had  at  our  disposal. 

Keewatin 

The  folding  which  has  been  produced  in  the  Keewatin  is  well  shown  by  the  torsion 
cracks  in  Figs.  13,  14.  The  photographs  which  these  represent  were  taken  at  the  con- 
tact of  the  Keewatin  with  the  Lower  Huronian  at  the  shore  of  Temiskaming  on  lot  15 
in  the  s3cond  concession  of  the  township  of  Bucke.  This  contact  is  shown  on  the  map.  It 
its  an  important  one  owini;  to  the  fact  that  it  is  easily  reached  from  the  town  of 
Haileybury,   either   by  water  or   by   land.     The   Keewatin   greenstone   also    frequently 


tanee  of  about  half  a  mile  abore  the  Post,  and  there  become  interrupted  on  both  sides  of  the 
lake  hy  a  maes  of  syenite.  This  syenite  does  not  possess  the  gneisaoid  arrangement  of  thd 
rock  lower  down  the  river,  bat  it  appears  to  be  nearly  similar  in  other  respects,  being  composed 
of  reddish  feldspar,  white  or  oolonrless  quarts,  and  a  sparing  quantity  of  green  hornblende.  The 
breadth  of  this  syentio  band  is  pretty  nearly  three  miles  on  both  sides  of  the  lake.  On  the 
west  it  is  sncoeeded  by  the  sandstones,  which  run  along  the  ooast  for  a  distance  of  four  miles, 
nearly  in  the  strike  of  the  measures,  dipping  towards  the  water  at  a  small  angle,  and  are  fol- 
lowed by  the  slates,  which  oome  from  behind  them,  and  conUntie  ib  a  straight  line  for  nine  miles 
to  the  western  bay  at  the  head  of  the  Lake,  forming  high,  perpendicular  cliffs  for  part  of  the 
way,  and  roanded  hills  for  the  remainder.  On  the  east  side,  the  syenite  gives  place  to  the  slates, 
which  there  present  the  porphyritic  appearance  already  mentioned.  The  sandstones  oome  upon 
them  on  the  south  side  of  the  southern  large  island,  and  the  mainland  near,  dipping  a  little  to 
the  west  of  north  at  an  angle  of  three  degrees;  and  both  they  and  the  slates,  with  their  asso- 
ciated oonglomeratee,  make  their  appearance  at  occasional  points  along  the  ooast,  wherever  de- 
nuded of  the  overlying  limestones,  the  V asset  edge  of  which  thinly  covers  them,  to  the  i^laiyl 
at  the  enU'anoe  of  the  eastern  or  Ifoose  Bay.  Beyond  this,  the  sandstones,  gently  dipping  south 
&re  seen  in  a  projecting  point  to  the  east  of  the  island.  The  slates  are  met  with  at  the  mouth, 
and  at  the  first,  second,  and  third  portages,  of  the  Biviere  dee  Quinse,  or  Moose  Biver  and 
their  associated  conglomerates  in  the  bay  to  the  west  of  the  Blanche. 

"The  limestones  constitute  the  two  large  islands  north  of  the  Company's  Post,  the  two  small* 
er  ones  between  them,  the  island  alre&dy  mentioned  planted  at  the  entrance  of  the  eastern 
bay,  and  a  very  small  one  on  the  west  ooast,  as  well  as  the  premonitory  whioh  separates  the 
salt  bay  fzom  the  west.  The  strata  lie  in  the  form  of  a  shallow  trough,  based  sometimes  on  the 
nadatonea  and  sometimes  on  the  slates,  ooouping  the  breadth  of  the  lake, — from  five  to  six 
iriles— and  eitendfng  from  the  south  side  of  the  scutfaem  great  island  to  some  unknown  dijiii 
tanee  northward,  being  probably  a  projecting  point  or  an  outlier  of  some  more  extended  calcar- 
eous area  nearer  Brdson's  Bay.' 


ft 


■howi  spheroidal  parting  aimilar  to  that  which  has  haen  deecribed  in  the  Vermihoii 
district   of   Minnesota. 

Mr.  M.  B.  Baker  who  examined,  microscopically,  specimens  of  tha  Keewstin 
greenstone  from  near  the  contact  on  the  lot  above  mentioned  says  that  €be  rock  h»t  ■ 
TOTj  fine  grained  trap-like  appearance.     The  two  important  constituents  ftre  green  horn- 


,  Fig.  13.     Toreiou  cracka  in  Keen'atin  greenstone.     Lot  15  in  the  eecondij concession  of  Bocke. 


blende  and  plagioolase.  The  former  mineral  occurs  in  angular  grains  and  blade-like 
pieces  which  show  a  frayed  structure  and  is  altered  to  chlorite.  Much  of  the  pl»g- 
ioclase  is  changed  to  koalia  and  occurs  in  lath-like  forms.  Some  sections  show  a  wdl 
deBned  ophitic  structure  bo  that  the  rock  can  now  be  called  a  fine  grained  hornblende 
diabase.  Other  specimens  of  the  Keewatin  greenstone  examined  by  the  writ«r  from  th« 
railway  cuta  near  Pickerel  lake  and  elsewhere  are  similar  in  character. 

At  the  immediate  point  of  junction  or  contact  of  the  Lower  Huronian  with  Cbe 
Keewatin  on  the  lot  to  which  reference  has  been  made,  the  greenstone  of  the  latter 
IB  cut  through  by  a  dike  of  porphyry  of  pre-Huronian  age.  This  porphyry  shons 
similar  cracks  to  those  presented  by  the  Keewatin,  but  its  porphyritie  texture  serrea 
as  a  good  means  of  identification.  It  frequently  ii  difficult  to  distinguish  the  mor« 
or  less  metamorphosed  greenstones  of  the  Keewatin  from  some  of  the  slaty-greywsdrf 
phases  of  the  overlying  Lower  Huronian.  These  greywack^  are  simply  the  reoompoeed 
greenstones,  or  in  other  words  after  the  greenstones  hare  broken  doim  into  fine  mate- 
rial this  has  been  resolidified  into  slate-like  rooks.  But  at  the  contact  refered  to  we  find 
pebbles  and  boulders  of  the  Keewatin  porphyry  dike  in  the  oTcr-lying  Huronian,  and 
there  is  no  mistaking  these  pebbles  and  angular  fragments  for  something  else.  (Fie^- 
16,  16).  In  many  other  outcrops  one  has  not  his  attention  drawn  to  the  unconformitT 
at  once.  There  is  a  well  defined  contact  in  a  light  oolored  knoll  which  lies  some  distance 
east  of  Farr  ereek  on  the  northeast  comer  of  lot  13  in  the  first  oonceasion  of  Bncke. 
This  hill  is  in  the  bush  hut  can  he  seen  on  looking  sonthtrard  from  the  road.      Korth- 


Tbe  Rocks  of  the  Area 


ward  from  th«  roMl  her«  tber«  are  also  oontscta.      Tb«  location  of  these  is  shown  on 

Previons  inapt  of  this  district  hare  shown  as  one  series  the  K«ewatin,  Lower 
Uuronisn  and  Middle  Haronian,  thus  bringing  out  the  fact  already  illustrated  that 
it  is  lomewhat  difficnit  at  timea  to  distinguish  some  phs«ea  of  the  Lower  Hnronian 
Irom  the  Keewatin.  Those  who  have  mapped  tbe  series  in  this  way  considered  that 
tbe  ixiulden  and  other  fragments  in  the  Lower  Huronisn  represented  pyroclsstic  rocks 
prscticslly  contemporaneous  with  the  greenetonee  of  the  Keewatin,  which  were  also 
deemed  to  be  of  aedimentar;  character. 

Surrounding  Sharp's  Landing  there  are  some  interesting  exposures.  The  Kee- 
vatin  is  here  represented  By  an  outcrop  of  iron  fonnstion  which  is  only  about  26 
fset  in  length.     Snrronnding  this  or  OTer-lying  it  are  the  slates  and  conglomeratea 


Rg.  14.    Part 


Fig.  13  enlarged. 


of  the  Lower  Huronian,  which  here  dip  at  a  higher  angle  than  they  usually  do  in  the 
ncinity  of  Cobalt  station.  Near  this  Landing  and  along  the  shore  tbe  Huronian 
is  probably  folded  into  anticlines  and  synclines,  as  there  seems  to  be  a  repetition  of 
owtain  beds.  The  most  interesting  point  in  connection  with  these  outcrops  is  bow- 
erer  the  fact  that  we  found  fragments  of  the  Keewatin  iron  formation  in  the  over- 
lying series. 

The  Keewatin  rocks  which  outcrop  around  the  shores  and  islands  of  Sasaginaga 
and  Clear  lakes  are  seen  to  be  of  at  least  two  ages.  The  older  rocks  are  light  colored 
and  fine  grained  and  are  often  much  fissured.  They  contain  numerous  stringers  of 
qnarts,  especially  near  the  north  end  of  lake  Sasaginaga.  It  is  difficult  to  say  what 
mach  of  this  light  colored  rock  has  been  originally,  although,  from  thin  sections  exam- 
ined microscopically,  it  appears  to  hsTa  been  a  fine  grained  volcanic  type.  It  is  cut 
through  by  a  later  serim  which  is  somewhat  like  other  exposures  of  the  Keewstin  seen 
in  the  district.      A  similar  assemblage  of  rocks  to  those  found  at  this  lake  occurs  in  the 
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township  of  Boston  to  the  northward.       Usuall;  the  Keewatin  is  repreaeat.d  b?  darkr 
colored  rocks  than  those  of  most  of  the  exposures  around  Saaaginaga. 

The  foEuing  shonn.  by  small  cracks  or  torsion  figures,  which  arc  present  in  manj  of 
the  Keewatin  outcrops,  assists  in  their  recognition.  iUany  of  these  cracks  are  noi 
filled  with  white  calcite,  and  although  on  the  whole  the  rocks  looh  like  slates  of  tli; 
Lower  Huronian,  these  calcite  fissures  disLiiiguish  them.  There  are  sime  good  e\j-i- 
sures  of  this  kind  in  the  railroad  cuts  between  Pickerel  lake  and  Bass  lake,  two  or  thrrt 
miles  south  of  Cobalt  station.  Other  smaller  exposures  of  the  rock  in  the  rai'road  cut- 
tings ma;  be  seen  about  opposite  Short  lake,  just  sonth  of  Cobalt  lake,  and  certain 
outcrops  occur  not  far  east  of  the  railway  and  south  of  Cobalt  lake.  The  outlines  of 
this  area  have  been  only  approximately  determined.  Then  we  have  shown  an  area 
jnst  west   of   Peterson  lake.     It   was   found    almost    impossible   to  de:er.T.i;ie   its   bo'in- 


daries  accurately,  and  in  this  connection  it  may  be  said  that  if  the  slaty  phases  cf  tbe 
Lower  Huronian  have  been  metamorphosed,  as  they  sometimes  are  in  the  ri:iuitj  of 
diabase  intrusions,  it  becomes  doubly  difficult  to  distinguish  them  from  the  Keevatiii- 
We  have  also  shown  Keeiratin  areas  along  the  Montreal  river  between  Hound  Chute 
and  Sandy  portage.  This  area  is  probably  much  larger  than  shown  on  the  map.  *s  uo 
attempt  was  made  to  trace  it  out  in  detail.  Similar  rocks  are  found  »round  lake  Ke«- 
Contact  of  Ke«watln  and  Laurentian 
Although  the  Laurentian  granite  covers  an  area  of  considerable  extent  on  the 
map,  we  found  only  one  good  contact  where  the  granite  plays  the  part  of  an  intrusire 
rock.  This  was  near  the  northwest  corner  of  what  we  have  called  Kirk  lake.  The 
granite  hero  comes  in  contact  with  greenstone  and  sends  out  small  dikes  and  stringers 
into  it.  This  greenstone  appears  to  be  a  variety  of  the  Keewatin  of  the  district.  1( 
is  certainly  older  than  the  granite.  A  microscopic  axamination  of  the  greenstone  'b^ 
not  vpry  satisfactory  owing  to  the  metamorphism  to  which  it  has  been  subjected. 
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The  granite  of  the  district  is  commonlj  rather  ooarae  in  Erain  aod  of  a  de«p  fleah- 
red  color,  the  feldpar  pradominating.  The  ferro-magneaian  constituent  is  biotito, 
which  ie  UBUally  converted  to  chlorite  and  occurs  in  small  quantity.  Tbe  predominant 
Mdtiiar  is  generally  microcline  and  other  acid  varieties  of  plagioclase  are  abundant. 
The  larger  quarts  grains  frequently   show   a  rounded  outline. 

It  irould  hare  been  a  source  of  satisfaction  if  we  bad  been  able  to  find  more  con- 
tact of  the  granite  with  the  Keewatin  greenstones,  but  the  writer  thinks  that  the 
relstionship  which  is  shown  by  the  legend  on  the  map  to  eiist  between  the  rocks  of  this 
region  is  correct  for  the  following  reasons:  (1).  The  Keewatin  throughont  the  field 
iaa  b«en  much  disturbed  and  now  contains  torsion  cracks  and  other  evidence  of  distur- 


Fig.  Ifl.  Contact  on  shore  of  TemiBkaining  between  the  Keewatin  nnd  lyiwer  Huronian. 
The  Huronian  breccia  reets  on  the  Keewatin  rock  from  which  it  was  deriveil.  Lot  15  in  the 
fKoni  conceesion  of  Bucke. 

bancs,  while  tfae  Laurentian  granite  does  not  show  any  traces  of  such  disturbance.  (2). 
The  granite,  as  has  just  been  said,  cuts  through  the  greenstone  at  the  northwest  corner 
of  Kirk  lake.  (3).  Boulders  and  other  fragments  of  granite  similar  to  that  which 
makes  ap  the  mass  of  the  rock  in  Lorrain  are  found  in  the  Lower  Huronian  in  many 
pbces,  tlius  giving  evidence,  even  if  we  had  no  contact  betiveen  the  granite  and  the 
Keewatin,  that  the  Lower  Huronian  is  younger  than  the  granite.  The  writer  has  never 
^n  any  contact  between  the  granite  and  the  Lower  Huronian.  (4).  The  Middle  Hiiron- 
»D  IK  seen  in  contact  with   the  Laurentian   granite   in   numerous   places   in  the   town- 
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ship  of  Lor  rain.  In  fact  it  ia  difficult  to  draw  a  line  between  the  two  series,  the  re- 
composed  Middle  Huronian  material  often  resembling  very  closely  the  Laurentian 
granite  from  which  it  has  been  derived.  A  similar  relationship  between  these  series 
was  described  by  Dr.  Barlow  in  his  Report  of  the  region  some  years  ago,  the  outcrops 
studied  by  him  being  on  the  Quebec  side  of  Temiskaming  in  the  yicinity  of  Ville  Marie- 
At  that  time  it  was  thought,  however,  that  the  granite  was  the  oldest  rock  in  the  dis- 
trict, that  is,  older  than  the  Eeewatin,  Lower  Huronian  and  Upper  Huronian,  the 
three  being  put  into  one  series. 

In  two  or  three  instances  pebbles  in  the  Lower  Huronian  appeared  to  be  conglom- 
erate, that  is  they  seemed  to  indicate  that  there  had  been  a  conglomerate  series  before 
the  Lower  Huronian  was  laid  downi  The  writer  was  not  able  to  break  out  any  of  these 
pebbles  so  as  to  determine  their  character  accurately.  It  is  well,  however,  to  consider 
the  possibility  of  a  fragmental  series  in  the  district  older  than  what  is  here  called  the 
Lower  Huronian.  The  Eeewatin  undoubtedly  contains  some  sedimentary  material, 
shown  by  the  jasper-magnetite  bands. 

The  breccia  and  conglomerate  of  the  Lower  Huronian  are  what  were  called  by  Logan 
and  others  slate-conglomerate,  a  name  which  well  describes  the  varieties  possfs^uj  > 
slate-like  base  through  which  are  set  pebbles  and  boulders.  At  times  the  fragmente 
are  angular  in  form.  These  rocks  show  great  variety  in  composition,  the  conglomerate 
frequently  containing  pebbles  of  many  kinds  and  of  various  sizes,  the  material  being  re- 
presentative both  of  the  Keewatin  complex  and  of  the  Laurentian.  Pebbles  represe/it 
several  diabases  and  porphyries  of  the  Eeewatin  together  with  those  of  granite  and 
other  pre-Huronian  rocks.  In  other  cases  the  Lower  Huronian  fragmental  rocks  con- 
tain material  of  only  one  or  two  kinds,  representative  of  an  underlying  or  adjacent 
mass.  Thus  the  slaty-greywack^  members  frequently  represent  the  recomposed  mate- 
rial of  the  Keewatin  which  was  consolidated  almost  in  situ.  It  is  often  difficult  to  dis- 
tinguish the  recomposed  rock  from  that  through  whose  decomposition  it  was  formed. 

Huronian 

The  map  shows  what  we  have  called  the  Middle  Huronian  to  be  confined  to  the 
southeastern  corner  of  that  part  of  the  area  which  belongs  to  Ontario.  This  series  here 
is  light  in  color,  being  composed  essentially  of  granite  debris.  It  is  possible  or  even 
probable  that  there  may  be  rocks  of  the  same  age  on  the  western  side  of  the  area  which 
differ  in  appearance  from  these  Lorrain  arkoses  and  other  rooks.  No  outcrops  of  gran- 
ite were  seen  in  the  western  or  northern  part  of  the  area;  hence  if  rocks  were  being 
laid  down  in  those  parts  of  the  field  at  the  same  time  as  they  were  being  depositel  in 
the  southeast  corner,  the  fragmental  material,  no  granite  being  present,  would  be  dil- 
ferent  in  appearance  from  the  Middle  Huronian  of  Lorrain. 

It  may  be  seen  from  the  map  that  the  writer  has  roughly  subdivided  what  he  ha^ 
called  the  Lower  Huronian,  the  coarser  fragmental  material  or  conglomerate  being 
shown  to  be  essentially  confined  east  of  a  line  which  runs  from  the  east  side  of  Mod 
lake  northeastward  towards  New  Liskeard.  Some  outcrops  of  this  conglomerate  or 
breccia  were,  however,  found  in  the  township  of  Hudson. 

These  rocks  in  the  western  part  of  the  map  resemble  in  a  general  way  the  gr-iy 
wacke  slate  which  is  associated  with  the  conglomerate  in  the  vicinity  of  Cobalt  station 
and  elsewhere,  but  the  slates  along  the  railroad,  for  instance  near  the  town  plot  cf 
Latchford,  are  usually  reddish  banded  and  present  a  somewhat  different  appearance 
from  the  typical  slates  of  the  Lower  Huronian.  Reddish  banded  slates  are  found  along 
the  shore  of  Temiskaming,  on  the  Quebec  side,  to  the  east  of  the  area  we  have  mapped 

Contacts  are  very  frequently  difficult  to  find.  The  writer  was  fortunate  in  finding 
a  striking  one,  a  specimen  from  which  is  shown  in  figure  17,  on  lot  4  in  the  twelfth 
concession  of  Lorrain.  This  contact  is  shown  on  the  map.  A  small  knoll  of  slaty 
greywack^  here  has  the  arkose  around  its  base,  and  fragments  of  the  dark  greywacW 
are  cemented,  as  shown  in  the  figure,  with  the  light  colored  ark)se.  Th^^  is  the  only 
contact  that  the  writer  was  able  to  find  between  the  Lower  and  Middle  Huronian. 


Th«  Rocks  of  the  Area 


Thpre  are  some  things  that  are  rather  difficult  to  understand  in  connection  with 
tbe  Hnronian  Hedimant.  The  cement  material,  for  instance,  and  the  angular  charac- 
ter of  the  greywacke  fragments  at  the  contact  just  described  do  not  indicate  water 
erosion.  Tho  cement  material  is  very  fresh  in  appearance  and  only  slightly  decom- 
posed, thus  differing  from  material  which  has  been  produced  in  the  presence  of  water. 
Tbe  gieywacke  fragments  being  angular  b:eo  show  tio  evidence  of  having  been  worked 
over  by  water.  The  writer  is  not  able  to  offer  a  satisfactory  explanation  for  the  char- 
*cter  of  the  sediment  found  in  some  of  these  strata.  As  previously  stated,  other  writ- 
ers in  the  diatriet  have  claimed  that  all  this  fragmental  material  waa  pyroclastio  in 
oriicin.  The  present  writer  has  disproved  this,  the  fragmental  material  at  some  of  the 
coDtacta  being  clearly  derived  from  the  older  seriee  close  at  hand.  To  account  for  the 
nn decomposed  and  angular  character  of  much  of  the  fragmental  material,  the  writer  is 
inclined  to  the  belief  that  desert  conditions  prevailed  in  this  region  at  the  time  some 
of  the  Middle  Huronian  rocks  at  least  were  formed.  Of  course,  much  of  the  material 
in  the  Lower  Huronian,  after  we  get  above  its  base,  and  much  of  that  in  the  upper- 
most part  of  the  Middle  Huronian  is  we'l  rounded  and  shows  the  effects  of  water  action. 


FTir  17  Breccia  at  the  contact  of  the  Lower  Huronian  wiih  the  Midd  e  Huronian,  Irag- 
m-^nte  of  greywa^late  are  cemented  together  by  the  light  colored  Middle  Humnian  arkoee. 
I«t  4  in  the  twelfth  conceesion  of  Lorrwn. 

The  writer  does  not  pretend  to  say  that  there  is  no  pyroclastic  mat«rial  intermixed 
with  the  fragmental  material  of  the  Hnronian.  The  association  of  some  of  the  strata  is 
pozding  It  ifl  difficult  to  understand,  for  example,  how  certain  largo  boulders  of 
zranite  in  the  conglomerate,  which  forma  part  of  the  highest  outcrops  of  the  Lower 
Horonian,  have  been  carried  so  far  from  their  parent  masses.  These  large  bouldws 
are  found  over  much  of  the  district,  and  there  are  now  no  outcrops  of  granite  in  the 
Bsighbonrhood  of  many  of  them.  Then  «>me  of  the  delicately  handed  greywack6  slate 
may  repreaent  volcanic  durt  or  fine  grained  pyroclastic  material.  In  the  present  state 
of  onr  knowledge  we  have  little  warrant  for  claiming  that  the  granite  boulders,  often 
two  or  three  feet  or  more  in  diameter  and  distant  a  couple  of  miles  from  exposures  of 
tbe  rock,  indicate  glacial  conditions  during  Lower  Hnronian  times,  although  we  have 
no  proof  to  the  contrary. 
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Analysis  of  Slate 

The  sample  analyzed  is  from  the  well-banded,  what  I  have  called  greywacke-slate, 
from  the  base  of  the  cliff  at  uhe  Little  Silver  mine  in  the  southwest  corner  of  location 
R.  L.  404.     Mr.  Burrows  found  it  to  have  the  following  percentage  composition. 

Per  cent 

Silica 62.74 

Alumina  16.94 

Forric  oxido  5  07 

Ferrous  oxide 1.59 

Lime 1 .39 

Magnesia  3.05 

Soda  6.07 

Moisture  36 

Loss  above  110  degrees  3.20 

Total       100.41 

Analysis  of  Breccia 

A  sample  of  the  medium  grained  breccia  in  the  wall  of  the  La  Rose  vein  was  sub- 
mitted to  analysis  by  Mr.  Burrows,  with  the  following  results: 

Per  cent. 

Silica,        43.12 

Alumina,         19.74 

Ferric   Oxide    5.72 

Lime  •. 5.40 

Magnesia         i 7.48 

Soda  4.60 

Potash  1.76 

Cobalt  anl  nickel  55 

Loss  on    ignition    ; 10.94 

Arsenic  1.18 

Total       100.38 

The  sample  showed  in  places  the  greenish  arsenate  of  nickel  and  also  bright  specks 
of  a  white  mineral,  evidently  smaltite  or  chloanthite. 

Diabase  and  Qabbro 

These  rooks,  as  will  be  seen  from  the  map,  occupy  a  considerable  part  of  the  area. 
€k>od  contacts  are  found,  especially  between  them  and  the  Lower  Huronian.  A  con- 
tact of  diabase  with  the  Middle  Huronian  can  be  seen  along  the  shore  of  Temiskaming 
a  short  distance  north  of  Martineau  Bay  and  elsewhere.  One  is  stnick  by  the  fact 
that  in  many  of  these  contacts  the  fragmental  rocks,  through  which  the  diabase  and 
gabbro  cut,  frequently  dip  towards  the  diabase.  This  is  rather  unusual.  We  gener- 
ally find  fragmental  rocks  dipping  away  from  the  intmsive  varieties  or  forming  anti- 
elincal  structures.  The  diabases  and  gabbros  here  may  have  formed  laccolitic 
masses  and  sills  at  one  time,  and  it  may  have  been  due  to  this  that  the  rocks  through 
which  they  cut  dip  towards  them.  A  contact  of  the  slaite  with  diabase  is  seen  across 
the  railway  from  the  La  Rose  mine,  and  good  oontacts  are  also  to  be  seen  near  the 
railway  track  a  couple  of  miles  south  of  Haileybury.  The  slate  on  lot  16  in  the  first 
concession  of  Bucke  has  been  much  disturbed  by  ithe  intrusion  of  the  diabase,  and  t 
peculiar  columnar  structure,  perpendicular  to  the  bedding,  has  be^i  deivelopfld  in 
it.     This  has  already  been  described. 


The  Rocks  of  the  Area 


It  was  thought  that  the  metals  in  the  cobalt-silver  deposits  might  have  been 
derii-pd  from  the  diabase.  Samples  from  different  outcropt  were,  however,  tested  by 
Mr.  Burrows,  who  found  no  indication  of  the  presence  of  any  of  these  elements. 
Eeeirstin  greenstone  was  examined  with  similar  results. 

Elsewhere  in  this  report  it  has  been  stated  that  these  post-Huronian  diabases 
and  gabbros  are  often  much  like  some  of  tbe  coarser  varieties  of  basic  rocks  which 
iri'  fourd  in  the  KeewEtin,  Repr  se 'tativcs  o'  th^  'atter,  especially  on  freshly 
broken  surfaces,  have  a  more  weathered  and  altered  appearance  than  do  post-Huronian 
rep  resent  ativ< 


The   1 


;r  has   not  thought   it   necessary   'o   make  a  detailed   examination   of   the 
1  diabasiB  and  gabbros,  ovcini;  to  the  fact  that  this  would  not  have  much 


Fig.  18.  Contact  of  Middle  Huronian  (juartzite  with  Niagara  limestone  un  the  east  shore 
<>[  Lake  Temiskaniing,  north  of  Pich^  Point.  The  fragments  of  quartziie  are  cemented  together 
by  limeetone, 

i  been   described   in  Dr.   Barlow's  Re- 
The   reader   desirous  of  de- 


I  be«riiig,  and  further,  these  rooks  ha' 
port  on  the  Temiskaming  map  she«>t  published 
tails  concerning  these  rocks  should  refer  to  that  Report. 

It  may,  however,  he  noted  here  that  these  diabase* 
tbout  the  aame  period  of  eruption  as  some  of  the  basic 
liudbury,  are  different  from  them  in  character.  We  have 
the  Dorite  of  Sudbury.  About  the  middle  of  tbe  southwi 
u*  outcrops  of  a  basalt  which  cuts  the  diabase,  in  which,  a  little  further  to  the  wcst- 
vsrd  oocttr  tiie  Stringer,  Handy  and  other  cobalt-silver  veins.  In  hand  specimens 
this  basalt  is  seen  to  be  very  fine  grained,  especially  near  the  contact.  Under  the 
niercscope  the  constituents  of  the  rock,  which  is  quite  fresh,  are  seen  to  he  in  two 
Kcnerations.  The  most  prominent  mineral  is  plagioclase  which  occurs  both  as  plieuo- 
<n'sts  and  in  the  ground  mass  in  needle-like  crystals.     A  light  colored  pyroxene  occurs 


while  they  may  belong  to 
'uptivee  in  the  vicinity  of 
)  rock  here  which  resembles 

;   shore  of  Cross   lake  there 
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more  sparing);  than  plagioclase.  It  is  found  both  as  phenocryst«  and  in  grains  in  the 
ground  mass.  The  pyroxene  phenocrysts  are  older  than  those  of  plagibclaae.  A  very 
few  grains  of  olivine  are  present  in  some  of  the  thin  sections. 


Fig.  19.    La  Rnee  mine,  May,  1904. 
Aaalyses  of  Cross  Lake  Rocks 


No.   1. 

No.  2. 

No.  S. 

8  64 

Magnesia 

027 

Loss  on  ignition  

2.67 

3.64 

Totals  . 


100.24 


100.88 


No.  1  is  the  basalt  described  above.  No.  2  is  the  diabase  or  gabbro  cut  by  thr 
basalt. 

No.  3  is  an  analysis  made  in  the  Pittsburg  Testing  Laboratory  of  a  specimen  of 
gabbro  taken  two  feet  away  from  the  Handy  vein  and  about  six  fe^  from  Uie  snr- 
faee.  The  result  of  this  analysis  was  given  to  the  writer  by  Mr.  J.  O,  Handy  who 
says  that  a  thin  section  of  the  rock  examined  microscopically  showed  predominant  hyperv- 
thene,  much  angite,  plagioclase,  magnetite  and  no  quartE.  This  specimen  ia  seen  from 
the  analysis  to  possess  almost  the  same  chemical  composition  as  No.  2.  The  Hindy 
claim  lies  a  short  distance  west  of  the  foot  of  Cross  lake. 
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In  the  western  part  of  the  field  the  diabase  and  gabbro  frequently  contain  grains 
of  reddish  feldspar.  In  the  township  of  Hudson  narrow  veins  with  nicoolite  and 
smaitite  have  been  found  in  this  rock. 

Lake  Superior  Silver  Deposits 

The  Silver  Islet  mine  and  the  silver  mines  on  the  main  shore  to  the  south  west- 
ward of  Port  Arthur  are  well  known  to  students  of  ore  deposits.  In  richness  of 
pilver  they  resemble  those  of  Cobalt  station,  but  they  contained  a  much  lower  per- 
centage of  cobalt,  nickel  and  arsenic.  Cobalt  bloom  and  nickel  bloom,  together  with 
arsenides  and  other  compounds,  were,  however,  found  in  these  lake  Superior  deposits 

with  the  silver.  A  similar  assemblage  of  minerals,  but  in  a  much  smaller  quantity, 
wai>  bneily  described  years  ago   as  occurring  on    Michipicoten    island.  It    is    well 

known  that  native  silver  occurs  in  association  with  native  copper  in  the  great  copper 
mines  of  Michigan  on  the  south  shore  of  Superior.  It  would  seem  then  that  native 
silrer  is  not  a  very  rare  mineral  in  the  region  between  the  Quebec  boundary  and  the 
north  and  south  shores  of  Lake  Superior.  Port  Arthur,  however,  lies  about  500  miles 
vest  of  Cobalt  station,  and  in  the  intervening  area  no  deposits  of  the  metal  have  been 
round.  There  is  ground  for  hope  that  deposits  will  be  discovered  when  this  area  is 
explored.     Little  is  known  about  much  of  it  at  the  present  time. 

The  Port  Arthur  Mines 

Much  has  been  written  on  the  silver  mines  in  the  area  adjacent  to  Port  Arthur. 
This  literature  has  been  summarized  and  many  additional  details  given  in  an  import- 
ant report  written  by  Mr.  E.  D.  Ingall  of  the  Canadian  Geological  Survey.9  None  of 
i^iese  mines  are  now  working. 

It  will  be  seen  from  the  following  notes,  condensed  from  Mr.  Ingall's  report,  that 
ihede  Port  Arthur  deposits  in  many  respects,  especially  in  the  facts  that  they  occupy 
(or  the  most  paro  vertical  fissures  which  cut  slightly  inclined  pre-Cainbrian  beds  and 
m  their  mineral  contents,  resemble  the  siiver-cobalt  deposits  in  the  vicinity  of  laike 
TeuiisKaming.  The  chief  difference  between  the  two  as  regards  their  mineral  con- 
tents is  that  the  Port  Arthur  deposits  contain  a  higher  percentage  of  gangue  material, 
the  ore  usually  occurring  in  bunches  or  pockets,  and  the  percentage  of  silver  is  always 
much  higher  than  that  of  the  associated  nickel  and  cobalt  which  generally  occur  in 
Muall  quantities  or  are  entirely  absent  in  some  of  the  deposits.  Some  of  the  veins  in 
tile  vicinity  of  Lake  Temiskaming  on  the  other  hand  contain  a  much  smaller  amount 
of  gangue,  and  the  percentage  of  cobalt,  nickel  and  arsenic  is  often  higher  than  that 
oi  biiver.  One  of  these  veins,  that  in  the  northwest  corner  of  R.L.  404,  as  shown 
above,  consisted  as  exposed  at  the  surface  of  about  14  inches  of  solid  smaitite  together 
with  niccolite.  There  was  little  gangue  in  this  ore.  The  Cobalt  station  deposits,  as 
previously  stated,  resemble,  among  veins  which  have  been  worked  in  the  world,  more 
closely  those  of  Joachimsthal  in  Austria  and  Annaberg  in  Saxony  than  any  otners. 

It  is  interesting  to  know,  however,  that  nickel  did  occur  ia  the  Silver  Isiot  mine, 
at  leasv,  in  economic  quantities.  The  first  ores  of  this  metal  oi  this  ProviucG,  which 
IS  now  such  a  important  producer  of  the  metal,  were  those  of  the  Silver  Islet  mine. 
Mr.  W.  M.  Courtis,  in  a  paper  read  before  the  American  Insitiute  of  Miuino;  En- 
gineers, October,  1873,  in  speaking  of  the  smelting  works  at  Wyandotte,  says  that 
the  matte  was  treated  to  save  the  nickel  and  that  the  silver  was  extracted  from  the 
marketable  nickel  speiss. 

Ingall  says  the  vein-hlling  minerals  consist  of  quartz,  barite,  calcite  and  fluorite. 
In  these  occur  different  metallic  minerals,  viz. :  blende,  galena,  pyrites  of  various  species 
uid  occasionally  some  sulphurets  of  copper,  whilst  the  silver  occurs  as  argentite  and  in 


9  "lieport  on  Mines  and  Mining  on  Lake  Superior"  by  E.  D.  Ingall,  Part  H  Annual  Report 
of  tbe  Gcolcgical  Surrey  of  Car  a  da,  1867,  124  pages. 
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th«  oktire  state,  the  former  being  the  mere  common.  At  places  the  veiDS  carrj  t, 
Hark  green,  probably  chloritic,  material,  which  on  some  surfaces  has  a  bright  wuj 
lustre,  whilst  occasioDaR;  a  soft,  greasy  talcose  material,  probably  iaponite,  aocom- 
paniee  the  ore,  notably  at  the  Beaver  mine,  and  to  a  leaser  extent  at  one  or  two  other 
places.  Carbon  in  various  forms  has  also  been  found  hM'e  and  there,  whilst  in  nniB 
of  tiie  vugs  in  the  veins  which  have  been  found  near  the  surface  stiff  clay  and  ochreoni 
material  hare  sometimes  been  obtained  along  with  nuggeta  of  argentite,  the  former, 
however,  having  evidently  been  washed  in  from  the  surface  and  thus  imbedded  tlie 
silver  minerals  already  existing  in  the  vugs. 

The  same  writer  further  states;  "These  then  are  the  mineral  constituents  of 
.these  veins,  but  the  Silver  Islet  vein  forms  somewhat  of  an  exception  in  that  it  car- 
ried, besides  these,  various  arsenical  and  antimonial  ores  of  silver  with  corapotind.t  of 
nickel  and  cobalt  and  other  metallic  minerals  which  have  so  far  not  been  found  in 
the  reet  of  the  veins. (P)    Other  salient  features  were  the  pink  and  cream-colored  dolo- 


Fig.20.  La  RiH-e  mine,  June  1W5. 
mitic  spar  which  so  frequently  'formed  a  characteristic  and  prominent  constitneDt 
x>f  the  gangue  of  the  rich  ore,  and  the  predominance  of  native  silver  in  the  rich  parts, 
whereas  in  the  rest  of  the  veins,  though  this  form  of  silver  occurs  in  considerable 
quantity  at  places,  yet  argentite  seems  to  he  the  form  in  which  it  is  generally  found." 
"Again,  it  is  interesting  to  know  that  both  the  mineral  waters  and  the  inflm- 
mable  gas  that  were  met  with  in  opening  up  the  Silver  Islet  mine  have  also  been  en- 
countered at  other  points  in  the  district.  At  the  Babbit  Mountain  mine  in  one  of  the 
lower  levels  I  saw  water  running  over  the  breast  of  the  drift  which  gave  off  a  faint 
odor  of  sulphuretted  hydrogen  and  was  depositing  a  white  flocoulent  material,  whilst 
both  at  this  place  and  at  the  Beaver  mine  I  was  informed  that  small  qtiantities  of 
^inflammable  gas  had  been  met  with." 
4a  M  (II)  I 
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These  veins,  like  those  of  Temiskaming,  frequently  present  a  hrecciated  appearanoe, 
angular  fragments  of  rock  being  enclosed  in  the  vein  material. 
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Ingall  found  the  distribution  of  the  silver  minerals  in  the  veins  very  irregular. 
the  rich  ore  generally  occurring  in  detached  bodies  of  varying  dimensions  surroundiDg 
•very  poor  or  quite  barren  areas  of  the  vein. 

As  regards  the  metallic  minerals,  it  was  observed  by  Ingall  that  the  blende  comes 
first  in  importance,  being  the  most  plentiful.  This  mineral  is  practically  absent  in 
the  Temiskaming  deposits.  The  galena  does  not  play  such  an  important  part,  Ingall 
says,  as  the  blende.  Pyrite  is  found  to  a  lesser  extent  than  the  two  last  mentioned 
minerals.  Both  pyrite  and  galena  are  likewise  rarely  met  ^with  in  the  Temiskaming 
veins.  Marcasite  and  pyrrhotite  are  found  in  the  Port  Arthur  veins,  but  copper  com- 
pounds represented  by  chalcopyrite  and  copper-glance  are  rare.  Through  these 
minerals,  or  through  the  gangue  minerals,  are  distributed  the  argentite  and  natire 
silver.  It  is  said  that  with  the  exception  of  Silver  Islet  the  native  silver  is  more 
characteristic  of  the  ore  bodies  near  the  surface  and  is  replaced  by  argentite  in  d^th. 
•The  likelihood  of  blende,  galena  and  pyrite  carrying  silver  is  asserted  to  be  in  the 
order  in  which  they  are  here  named.  Silver  was  found  in  but  few  specimens.  8ome 
traces  of  gold  were  obtained  in  these  minerals  >n  a  few  instances. 

The  calcite  is  said  to  be  apparently  older  than  the  quartz,  and  there  is  also  some 
secondary  calcite.  The  silver  minerals  seem  to  be  due  to  a  later  infiltration  of  silver- 
bearing  waters  subsequent  to  the  deposition  of  the  gangue  minerals. 

Regarding  the  source  of  the  silver  minerals  Ingall  does  not  offer  any  definite 
theory.  He  says  some  writers  h  ve  thought  them  to  be  connected  with  -the  trap  erup- 
tion, the  silver  being  brought  up  by  thermal  waters  accompanying  these  intrusions. 
He  points  out,  however,  that  these  fissures  intersect  and  dislocate  the  trap  sheets  and 
dikes.  He  adds  that  the  fact  remains  that  all  the  ore  bodies  occur  near  or  within  a 
treasonable  distance  of  trap  in  some  form,  either  in  dikes  or  in  sheets.  This  sug- 
gested the  idea  to  him  that  the  silver  may  ba  derived  by  decomposition  of  some  of  the 
mineral  constituents  of  the  trap  carrying  minute  quantities  of  silver.  On  decom- 
position, waters  infiltrating  downwards  through  the  fissures  might  have  deposited 
their  silver  contents  in  -them.  He  thinks  that  the  various  forms  of  carbon  present  in 
the  sedimentary  rocks  may  have  had  some  influence  in  effecting  this  precipitation. 

Silver  Islet  Mine 

This  deposit,  which  occurs  on  an  islet  less  than  80  feet  in  diameter  about  a  mile 
out  in  the  lake  off  Thunder  Cape,  was  discovered  in  the  summer  of  1868.  It  i*^  the 
most  famous  silver  mine  yet  worked  in  Canada,  the  silver  produced  from  it  amount- 
jing  in  value  to  $3,250,000.  The  vein  on  this  islet  intersects  what  is  called  a  chloritic 
diorite  dike  in  its  course  through  the  sedimentary  beds  of  the  Animikie.  The  pro- 
dticing  part  of  the  vein  was  practically  confined  to  that  portion  between  the  walls 
formed  of  the  dike  material. 

We  shall  not  attempt  to  give  a  fuller  account  of  this  vein  here,  but  shall  refer 
the  reader  who  wishes  more  details  to  Mr.  Ingall' s  interesting  report.  It  will  be  well, 
however,  for  the  purposes  of  comparison  to  give  a  list  of  the  minerals  found  in  this 
vein.  Among  these  9 re  the  gangue  minerals  calcite,  quartz  and  dolomite,  the  Utter 
varying  in  color  from  cream  to  pink  according  to  the  amount  of  manganese  contained. 
A  variety  known  as  rhodochrosite  is  said  to  have  been  found.  The  metallic  minerals 
^re  native  silver,  argentite,  galena,  blende,  copper  and  iron  pyrites  with  marcasite. 
tetrahedrite,  domeykite,  niccolite  and  cobalt  bloom,  together  with  a  mineral  known 
as  macfarlanite  containing  arsenic,  cobalt,  nickel  and  silver.  Two  new  minerals  are 
said  to  have  been  found  in  the  ore;  these  were  called  huntilite  and  animikite,  these 
with  macfarlanite,  according  to  one  writer,  being  the  principal  producing  silver  ores  of 
the  mine.  There  were  also  found,  annabergite,  antimonial  silver  and  cerargyrite,  the 
latter  'Vhere  the  rock  has  been  decomposed."  Graphite  is  said  to  occur  in  quantity. 
A  curious  feature  of  the  vein  was  the  combustible  gas  met  with  in  large  quantities 
in  the  work'ngs  and  the  mineral  water  which  carried  considerable  amounts  of  chlor- 
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ide  of  sodium  and  other  metals.  Two  ver;  rich  buQcli«s  or  bonansas  of  ore  were 
foond  in  the  v«in.  One  of  these  waa  oompletel;  worked  ont  b;  1874,  yielding  over 
f3,lKI0,000.  Tlie  shape  of  this  bonanza  was  that  of  an  irregular  pear,  and  throogh- 
ns,  that  is  the  main  and  branch  vein,  it  was  aocompaniad 
.  of  graphite.  TIm  bulk  of  this  bonanEA  was  ttrborescent 
irith  macfarlanite,  a  rich  ore  of  silver  carrying  78  per  cent, 
arsenic,   cobalt  and  nickel.     Ite  physical  structure  resembles 


t  its  extent  in  bo.h  vi 
■  rtrrng  impregnatio 


of  that  metal  along 
nictelite. 

In  drifting  south 


;^he  third  level  in  1878,  strong  impregnationa  of  graphite 
the  hanging  wall  which  were  soon  followed  by  the  second  bonanca.  This 
rer  was  remarkab'e  for  iti  great  width,  five   feet  solid  across  the  breast. 


Fiji.  22.  Open-Kiit,  (iejitli  30  feel,  nt  Tre(lif«cy  luine,  June  1905, 
■nd  the  rc:urieu  e  fn  ^reat  quantity  of  the  two  previously  unknown  compounds  of 
nlTer,  animikite  and  htintiliie.  The  shape  of  this  bonanza  was  that  of  an  inverted 
tone  with  a  base  of  about  50  feet  on  the  third  level,  with  the  apex  down  as  far  as 
the  fifth  level.  Th-s  dep->Hit  was  phenomenal  in  its  structure,  and  a  winze  in  the 
tuiddte  of  the  deposit  to  the  fourvU  level,  60  feet,  was  sunk  literally  through  native 
•ilver,  the  metal  standing  out  boldly  from  the  four  walls  of  the  wince.  In  the  breast 
of  the  drift  it  stood  out  in  great  arborescent  masses  in  the  shape  of  hooka  and  spikes, 
in  gnarled,  drawn  out  and  twisted  bunches,  followed  by  arborescent  silver  with  inter- 
calated bands  of  animikite  and  huntilite.  The  width  of  the  vein  was  over  10  feet, 
■nd  the  entire  deposit,  including  the  stamp  rock,  yielded  about  800,000  ot.  of  silver. 
While  the  vein  ctntinued  to  the  greatest  depth  reached  in  the  shaft,  over  1,200 
fwt,  little  ore  waa  met  with  in  the  lower  workings,  no  silver  being  obtained  from 
S'sat  stretehea  of  vein  material. 
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To  give  an  idea  of  the  richness  of  th«  ore  produced  from  this  vein  in  the  earlier 
part  of  its  history  it  may  be  said  that  the  1,164,537  Iba.  of  ore  produced  up  to  the  aeaaon 
of  1872  averaged  $1,322.44  per  ton.  Silver  then  sold,  however,  at  more  than  twice  its 
present  price. 

Ores  of  Other  L.  Superior  Mines 

Id  order  to  sbovr  the  character  of  the  minerals  found  in  other  deposit*  of  the 
Port  Arthur  area  we  ma;  cite  the  following  examples  given  in  Ingall's  report. 
Argentiferous  blende  was  the  chief  silver-bearing  ore  of  -the  vein  on  McKellar's 
island.  On  Spar  island  the  metallic  minerals  were  copper-glance,  copper  pyrit«B, 
Einc  blende  and  a  little  argentite.  Prince's  mine,  the  oldest  mine  on  the  Canadian 
shore  of  the  lake,  having  been  worked  in  1846  or  1847,  appears  to  have  been  regard- 
*d  more  in  the  light  of  a  copper  than  of  a  silver-bearing  vein.     It  contained  natire 
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the  La  Rose  mine,  November  l(K)j. 


silver  dissemina-ed  in  tliin  laminae  through  the  calcareous  spar  and  blonde.  Argen- 
tite was  also  found  in  this  vein,  and  the  calcareous  spar  was  stained  with  blue  and 
green  carbonates  of  copper  and  with  araeniate  of  cob&lt.  The  vein  on  Pie  island 
contained  blende,  galena  and   iron  pyrites. 

The  veins  so  far  mentioned  belcng  to  what  Ingall  calls  the  Ckiast  group- 
In  the  second  or  Port  Arthur  group  he  says  the  silver  veins  may  be  considered  in 
two  divisions:  (1)  ThuSe  which  occur  in  the  Animikie  rocks;  (2)  Those  occurring  io 
(the  Archean  area  to  the  north  of  the  former.  Most  of  the  veins  are  contained  in 
the  first  division.  A  number  of  veins  are  described  by  Mr.  Ingall  under  this  head- 
ing. The  Shuniah  or  Duncan  mine  is  interesting  owing  to  the  fact  that  the  rein 
here  passes  downward  from  the  Animikie  rocks  into  the  under-lying  Archean.  Khich 
consists  of  what  are  called  diorite,  syenite,  felaite,  etc.  It  is  said  that  no  silver  was 
found  in  that  part  of  the  vein  contained  within  Archean  walls.  At  the  3A  mine  the 
gangue  was  mostly  quartz  with  a  little  calcite  through  which  were  distribnted  ores 
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of  iron,  copper,  lead,  zinc,  nickel  and  eilv«r  with  eome  oobalt  and  eoM  as  shown  by 
the  aesajs.  The  silver  was  found  native  and  rombined  with  sulphur  and  nickel. 
One  Mmplu  of  the  ore  is  said  to  have  assayed  1,4  per  cent,  of  cobalt,  and  2S  per  cent. 
oi  nickel.  This  rein  was  in  wh:k'  InpiaU  cill^  th'3  Archeaii  or  Huronian,  the  rocks 
being  gra;  dolomitic  achistH  associated  with  dark-green  compact  diorite  whilst  dark 
grajish  red,  felsitic  syenite  occurs  a  short  distance  to  the  south.  Near  the  3A 
nine  was  a  vein  cotitaiiiing  2  feet  of  milk;  qnarti,  which  is  interesting  on  account 
of  tlie  fact  tllat  it  was  said  to  carry  native  bismuth,  the  only  mention  made  of  Uiia 
mineral,  which  occurs  in  most  of  the  Temiskaming  deposits.  The  Emmons'  mire  on 
^:  A  in  the  township  of  .Mclntyre  is  said  to  have  contained  mispickel,  another 
mineral  which  seems   to  be  rare  in  the  vicinity  of  Port   Arthur. 
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Fig.  24.    Pixjapectors  at  Cobalt,  May  1904. 
Rabi>Jt  Mountain  Group 

This  group  -of  mines,  which  was  discovered  a  number  of  years  after  the  Silver 
Islet  and  other  veins  of  the  Coast  group,  is  said  to  present  somewhat  different  con- 
ditions of  occurrence  from  those  just  mentioned.  The  veins  are  all  in  the  Upper 
tb*  Babbit  Mountain  mine  consists  tf  mtive  silver  and  argentite  with  other  minerals, 
argillaceous  diviaton  of  the  Animikie  with  its  associated  trap  shee;s.  The  ore,  of 
A  special  feature  of  the  Porcupine  mine,  one  of  this  group,  is  that  it  oarriea 
•itherite,  the  carbonate  of  barium.  In  the  fieaver  mine  there  is  the  occurrence  of 
uponite  already  mentioned. 

The  Silver  Mountain  group  presents  features  similar  to  those  of  the  group  joat 
referred  to.  The  veinstones  are  calcite,  barite  and  guartz  with  fluorite.  The  en- 
closing rock  b  argillito.  The  metallic  minerals  are  represented  by  blende,  both 
light  and  dark-colored,  galena  and  iron  pyrites,  with  occasionally  a  little  copper  pyrit's, 
the  silver  oocnrring  both  native  and  as  argentite. 
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Woodside's  vein  differs  from  the  others  in  the  area  in  that  it  occurs  in  the 
Archoan  grantitic  and  gneissic  rocks  under-lying  the  Animikie.  The  vein  in  its 
nature  and  contents  is  very  similar  to  the  rest,  and  carries  blende,  galena  and 
pyrites  distributed  through  the  usual   gangue   in  moderate   profusion. 

There  is  also  what  is  called  the  Whitefish  Lake  group.  The  veins  here  mosdy 
occur  in  the  lower  siliceous  rocks  of  the  Animikie.  They  have  much  the  same  con- 
tents as  the  preceding  ones. 

Minerals  of  Port  Artliur  Veins 

With  the  object  of  comparing  the  minerals  of  the  Port  Arthur  silver  mines  with 
those  of  the  Tcmiskaming  veins,  the  following  wable  has  been  prepared  from  the 
minerals  mentioned  by  Ingall  as  occurring   in  the  former: 

I.  Native  elements: 

Native  s^-ver,   native  bismuth,  graphite. 

II.  Arsenides: 

Niccolite,    domeykite,   macfarlanite    (?),   huntilite  (?). 

III.  Arsenates: 

Cobalt   bloom,   annabergite. 
JV.  Sulphides: 

Argentite,   zinc   blende,  galena,   pyrite,    marcasite,   pyrrhotit«,    chalcopyrite, 
copper  glance. 
Y.  Sulph-arsenide : 

Mispickel. 

VI.  Antimonide: 

Aniniikite. 

VII.  Sulph-antimonide : 

Tetrahedrite. 

VIII.  Chloride: 
Cerargyrite. 

IX.  Carbonates: 

Malachite,   azurite,  witherite,. 
The  vein  tilling  minerals  are  quartz,  barito,   rair'i<"e,   dolomite,   rhodochrosite  and 

fluorite.     Chlcite,  s-iponite,  i"fli:nmable  g^s  and  mineral  water  were  also  found. 

Many  writers  appear  to  have  bold  that  the  trap  or  diabase  and  gabbro  which  over- 
lies the  Animikie  rocks  in  this  region  represented  a  vast  surface  flow.  In  the  paper 
published  some  years  ago  Dr.  A.  C.  Lawson  showed,  however,  that  this  trap,  togeiher 
with  the  layers  of  the  same  material  which  lie  at  a  greater  depth  in  the  Animikie.  was 
of  an  intrusive  character.  His  work  proved  that  these  craps  are  of  the  nature  of  in- 
trusive sheets  or  sills  and  that  they  are  not  only  younger  in  age  than  the  Animikie  but 
that  they  belong  to  post-Keweenaw  times. »<> 

OTHER  CANADIAN  NICKEL-COBALT  ORES 

The  following  extract  from  the  Report  of  the  Geological  Survey  of  Canada  for  1890* 
91  summarizes  a  number  of  the  known  occurrences  of  nickel  and  cobalt  in  Canada  at 
that  time. 

"It  may  not  be  amiss  to  draw  attention  he^e  to  certain  other  nickel  and  cobalt 
ores,  or  minerals  containinfl;  a  noteworthy  amount  of  one  or  the  other  of  these  metals, 
which  have  from  time  to  time  been  met  with  in  Canada  in  the  course  of  this  Survey's 

work." 

**One  of  these,  described  as  a  steel-grey  pyritous  ore,  from  the  Wallace  mine  on 
Lake  Huron,  was  found  by  Dr.  T.  S.  Hunt  to  contain  13.93  per  cent,  of  nickel.  Of 
two  others  found  on  Michipicoten  Island,  Lake  Superior,  the  one  was  shown  by    Dr. 


lo  Bulletin  "No.  8.   Geolo^oal  Survey  of  l^Mnnesota;   1893. 
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other  Canadian  Nickel-Cobalt  Ores 


Elant  to  be  AD  intimato  mixture  of  the  arseniureta  of  copper  and  nickel  i  diSe.'ent  por- 
tioDtof  the  s«me  mass  affording  him  from  17.03  to  36.39  per  cent,  of  nickel,  whilst  th« 
Dtbcr,  also  rxamiced  by  D.-.  Hunt,  proved  to  be  a  hydrated  silicate  of  nickel  which, 
iCter  drjing  at  100°C.,  was  found  by  him  to  contain  30.40  per  cent,  oxide  of  niokel, 
(equiTilent  to  23.91  per  cent,  nickel.)  The  arsenide  of  nickel,  which  for  present  pnr- 
poees  may  be  regarded  as  consisting  of  44.1  of  nickel  and  S5.9  of  arsenic,  has  also  been 
foaud  at  the  3A  mine,  on  lot  3A  of  the  township  of  McGregor,  district  of  Thunder  Bay, 
vbere  it  occurs  in  somewhat  large  nodular  grains  and  nugetty  bunches,  together  with 
nitiTB  silrer,  of  a  similar  form,  freely  disseminated  through  a  gangue  of  calcspar  with 
some  quarts.  The  foregoing  are  all  rich  ores  of  nickel,  and  should  the  deposits  on 
farther  exploration  be  found  to  yield  a  sutBciency  of  the  material  thiue  would,  as 
irailable  sources  of  this  irietai,  prove  of  economic  importnnce. 


tig.  25.     A  CotMik  |) 


"Less  important,  by  reason  of  thci.~  occurring  on'y  in  limited  quantity  or  as  con- 
tiining  but  a  relatively  small  amount  of  nickel  or  cobalt,  are  the  following : — Millerite 
or  nickel  sulphide,  a  rich  and  valuable  ore  of  nickel,  occurs  in  small  grains  and  pris- 
lutic  crystals  digseminat^d  through  a  mixture  of  chrome-garnet  and  calcspar  in  a 
tNQ  on  the  east  side  of  Brompton  Lake,  in  tbe  township  of  Orford,  Province  of  Quebec. 
It  n  also  reporuu  to  nave  been  observed,  in  the  form  of  prismatic  crystals,  disseminated 
thtongh  certain  portions  of  the  nickelifer^  us  ore  of  the  Copper  CliS  mine,  in  the  town- 
ship of  HcKim,  district  of  Nipiasing,  Ontario.  Erythrite  or  hydrous  cobalt  arsenate, 
>  nhiable  ore  of  cobalt  when  met  wi'h  in  quantity,  is  mentioned  by  Dr.  Hunt  as 
ixwurring  in  rose-red  incrustations  on  calcareous  spar  at  Prince's  mine  on  Lake  Superior. 
Smiltite,  a  cobalt  arsenide,  was  observed  by  Mr.  E.  B.  Kenrick  in  the  form  of  minute 
i^itsls  Id  a  sample  of  copper  pyrites  (brought  to  the  Survey  for  examination)  from 
the  township  of  McKim,  district  of  Nipiasing,  Ontario.  A  sample  of  iron-pyrites  from 
the  seigniory  of  Daillebout,  Joliette  county.  Province  of  Quebec,  was  found  hy  Dr. 
Hunt  to  contain  0.56  per  cent,  of  oxide  of  nickel  (equivalent  to  0.43  nickel)  mixed  with 
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cobalt,  &nd  a  brilliant  compact  variety  of  iron-pfrite«  from  EliEabethtowu,  Leeds 
county,  Ontario,  yielded  him  from  0.5  to  0.6.  per  cent.  Oxide  of  cobalt  (equiTalent  lu 
0.39  to  0.47  cobalt),  whilst  a  sample  of  iroD-pyritee  from  Londonderry,  Nora  Scotia,  wu 
found  by  me  (Rep.  Geol.  Surv.,  Cm.,  1874-7."j  p.  316)  to  contain  0.81  per  ont  uf 
cobalt  and  0.14  per  cent,  of  nickel." 

The  mineral  danaite  was  found  some  years  ago  in  developing  nickel  if erous  pyrrbo 
tite  on  the  north  half  of  lot  6,  concession  3  of  the  township  of  Graham.  Specimens  of 
the  mineral  were  found  to  carry  about  4  per  cent,  of  cobalt. 

Cobalt  bloom  has  also  been  found  on  magnetite  at  the  Dominion  mine  and  at  tk 
Cross  mine,  lot  2  in  the  second  concession,  in  the  tonnship  of  Madoc,  Hastings  Count;. 

In  the  western  part  of  the  Province  the  mineral  occurs  in  small  quantity  at  tbe 
southeast  corner  of  the  Bay  of  Islands,  Bad  Vermilion  lake. 

In  the  Report  of  the  Geological  Survey  for  1848-9,  page  6t,  T.  Sterry  Hunt  has 
this  to  say  concerning  the  ore  of  the  Wallace  mine  at  the  mouth  of  the  White  t'i-b 
-fiver,  a  partial  examination  only  having  been  made  of  it:^ 

"The  specimen  was  a  mixture  of  a  steel  gray  arseniuret,  the  species  of  which  I  hsT<- 
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Fig.  2«.     La  Koee  vein. . 
not  yet  determined,  with  white  iron  pyrites  and  probably  s 
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The  percentage  of  cobalt  in 
while  the  nickel  ran  about  eigbt  per  c 


)  slight,  only  a  fractian  of  one  per  cent.. 
I'e  further  says: 
"The  Wallace  mine  is  the  second  place  in  which  cobalt  has  been  detected  in 
Oannda.  I  have  alrMdy  noticed  it  in  the  form  of  arseniate  of  cobalt,  forming  re-^di^h 
onuta  upcn  calcareoni  spar,  at  Prince's  location  on  Lake  Superior.  In  this  locality  it  i" 
ns^oointod  with  vitreous  copper,  green  and  blue  malachite  and  native  silver,  while  other 
part*  of  the  tame  vein  yield  native  silver,  vitreous  silver,  blende  and  copper  i— ■■-t- , 
in  this  «mn«ctioD  it  may  be  mentioned  that  a  mass  of  the  silver  ore  selected  br 
myself    from    some    hundreds    of    pounds,     as    an    average    sample,    gave    on    asssv 
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3.6014  per  cent,  of  silver,  equal  to  72  lbs.  to  the  ton  of  ore.     A  portion  of  the  silver 
extracted  by  a  furnace  assay  from  this  ore  was  found  on  examination  to  contain  a  small 

portion  of  gold  amounting  to  about  ore  p?rt  in  7,000  of  silver." 

Speaking  at  this  early  date  Hunt  made  the  remark  which  after  the  lapse  of  a 
lifetime  reads  like  a  prophecy:  "The  detection  of  a  small  portion  of  cobalt  in  associa- 
tion with  these  metals  upon  the  shores  of  Lake  Huron  should  lead  us  to  look  for  deposits 
of  this  rare  and  valuable  material." 

FOREIGN  COBALT  DEPOSITS 

Germany  and  Austria 

Known  deposits  of  cobalt-silver  ore  in  other  countries  which  resemble,  most  closely, 
those  in  the  vicinity  of  Cobalt  station,  are  found  in  Germany  and  Austria.      The  two 

principal  areas  in  these  countries  are  those  of  Joachimsthal  and  Annaberg.  Mininri; 
ras  begun  in  the  former  at  the  end  of  the  fifteenth  or  in  the  early  part  of  the 
sixteenth  century.  The  deposits  of  the  latter,  it  is  said,  were  discovered  in  1492,  a 
year  which  possesses  special  interest  for  inhabitants  of  this  continent,  for  then  Chris- 
topher Columbus  first  sighted  its  shores. 

The  ores  of  these  two  regions  are  similar  to  those  of  Ontario,  and  include  com- 
pounds of  cobalt,  nickel,  bismuth  and  silver,  with  the  ore  of  uranium,  which  has  not 
been  found  in  the  Ontario  deposits.  With  these  are  silver  ores  of  various  kinds.  The 
rocks  belong  to  the  older  systems,  but  are  different  in  compositon  from  those  of  Cobalt. 

At  Joachimsthal,  in  Bohemia,  there  is  a  series  of  mica  schist,  calc  schist  aid  li'iie- 
stone  which  is  cut  through  by  dikes  of  basalt.  The  veins  ar^  s<iid  to  be  older  in  age 
than  the  diabase  and  cut  all  of  the  other  rocks  mentioned.  The  veins  are  narrow  and 
contain  quartz,  hornstone,  calcite  and  dolomite  as  gangue  material,  and  they  often 
show  a  brecciat^  structure.  The  minerals  in  these  ores  are  embraced  in  the  following 
list:  — 

(1)  Silver    ores.     (Native    silver,    argontite,    polybasite,    stephanite,    tetrahedrite, 

proustite,    pyrargyrite,   stornbergite,    argentopyrite   near   rittingerite,    acan- 
thite  and  cerargyrite.) 

(2)  Nickel  ores.       (Nicoolite,  chloanthite,  millerite.) 

(3)  Cobalt  ores.     (Smaltite  as  well  us  bismuth-bearing  linnseite  and  asbolite.) 

(4)  Bismuth   ores.      (Native    bismuth    together  with    bismuthi^ite     and     bismuth 

ochre.) 

(5)  Arsenic  ores.       (Native  arsenic,  arsenical  pyrites.) 

(6)  Uranium  ore      (Uranirite  or  pitchblende.) 

With  these  are  ga^^na,  zincblende,  pyrite,  marcasite,  copper  pyrites  and  others. 

Among  these  oi  t-^  those  of  cobalt  and  nickel  are  generally  the  older ;  those  of  silver 
the  younger.  T^e  veins  cut  through  dikes  of  quartz-porphyry,  and  are  in  turn  cut 
across  bv  basalt  and  later  dikes. 

TK  -  nular  composition  to  those  of  Joachimsthal  are  the  veins  of  Annaberg  in 
Scioiiy.  ill  this  neighborhood  the  rock  is  gray  gneiss.  There  are  two  groups  of  veins 
in  the  district  "-he  younger  carrying  the  silver-cobalt  ores.  These  are  the  most  impor- 
tant of  che  ore  bodies.  The  gangue  material  is  chiefly  heavy-spar,  fluor-spar,  quartz 
and  trown-spar  with  various  cobalt,  nickel  and  bismuth  ores,  namely :  chloanthite, 
smaltite,  red  and  white  nickel  pyrites,  annabergite,  native  bismuth,  rarely  bismuthinite. 
Of  the  silver  ores  there  are  pyrargyrite,  proustite,  argentite,  native  silver,  silver 
cKlorid**,  and  finally  iron  pyrites.  The  more  rarely  occurring  minerals  are  the  gangue 
materials,  hornstone,  chalcedony,  amethyst,  calcite,  aragonite,  kaolin,  gypsum;  among 
ores;  copper  pyrites,  galena,  zincblende,  marcasite,  tetrahedrite,  siderite,  uraninite, 
uranochalcite,  uranochre,,  gummite,  native  arsenic. 

The  g^eat  amount  of  chloride  of  silver,  which  was  mined  on  a  large  scale  at  one 
time,  is  interesting.    The  structure  of  the  veins  is  irregular. 
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From  more  ibaa  20U  observations  wbich  hare  been  made  the  following  is  giren  u 
the  relative  ages  of  the  Tarions  minerals  of  the  Aunaberg  reins:  — 

V.     Decomposition  products,  for  example:   annabergite  and  cobalt  bloom. 

IV.     Silver  ores  and  native  arsenic. 

HI.    Calcite  and  uraninite. 

II.     Brown-spar  and  cobalt-nickel-bismuth  ore*. 

I.     Heav7-spar,  fluor-apar  and  qaartz. 

The  silver-cobalt  veins  out  across  the  older  tin  and  lead  veins  of  the  district  si 
well  a»  the  dikes  of  mic:ogranito  and  lampropyre.  The  latter,  especially,  is  often  cut 
by  the  silv  ;;r.t'ub;-i  L  veins.  The^e  are  cut  by  basalt,  which  occurs  not  only  in  true 
dikes,   but  also  in  boss-like  forms. 

I^omewhat  similar  silver-cobalt  ores  are  found  in  certain  veins  at  Bchueeberg,  bat 
tlioy  me  not  Go  strikingly  liko  those  of  Temiskaming,  in  mineral  compositioD,  aa  are 
those  of  Joucbimsthal  and  Annaberg. 

A  like  association  of  ores  is  found  at  Wittichen,  where  the  veins  occur  in  granite. 

Somewhat  similar  silver,  cobalt,  and  nickel  ores  occur  in  a  network  of  narrow  rein) 
in  crystalline  schist  at  the  Chalanches,  in  the  Dauphine,  France.  These  deposits  were 
discovered  in  1767  and  have  had  an  interesting  history.  They  were  deacribed  some 
years  ago  by  Mr.  T.  A.  Rickard  {Trans.  Am.  Inst.  M.  E.  Vol.  XXIV.) 


Fig.  27.    Cobalt  Station,  June  IB05. 

In  1904  only  one  cobalt-silver  mine  in  Germany  had  a  production  worth  consideration. 
This  is  in  the  Schnicborg  field.  Its  output  was  valued  at  about  $132,147.  The  values 
were  in  silver,  cobalt,  nickel,  bismuth,  arsenic,  uranium,  samples,  etc.  The  works  in 
which  these  ores  are  treated  in  Germany  are  at  Schneeberg  and  are  known  as  the  "blue 
color  norks."  Both  tho  government  and  private  companies  are  interfssted  in  the 
industry,   the    former   apparently   controlling   the   mines,    and   the   latter    the   refining 

WOl  Its. 

According  to  Von  Cotta,  the  Joachimstbal  district  consists  of  mica  schist,  t<^ether 
with  more  or  less  hornblende  schist  and  crystalline  limestone,  the  whole  be-ng  cat  by 
numerous  dikes  of  quartE-porpbyry  and  basalt.  There  are  also  two  large  granite  masses 
which  rise  out  of  the  mica  schist.  There  are  lodes  of  tin,  silver  and  iron.  Tin  lodes  are 
fC'Und  only  in  the  granite  region.  Silver  lodes  are  divided  into  four  groups  tolerably  A\s- 
tioct  from  each  other.  One  set,  which  has  a  strike  in  a  certain  direction,  contains  about 
17;  another  set  has  31  lodes.  There  are  also  lodes  which  do  not  come  to  the  surface.  Both 
iln.iscs  of  lodes  ore  scid  by  Von  Cotta  to  intersect  the  mica  schist,  with  all  its  subor- 
dinate strata,  quartB-porphjry  and  often  even  the  dikes  of  baaalt  and  wackg.  This 
author  also  says  that  there  seem  to  be  cases  where  dikes  of  the  last  have  intersected 
lodes  or  have   penetrated   into  their  Assures,   from   which   it  may  be  deduced  that    the 
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iilrer  lodes  were  almuiit  contemporaneouH  with  the  formation  of  the  basalt  in  that  their 
ttimes  in  part  follow  the  basalt  dikes,  in  part  are  intersected  by  the  baaalt.  At  all 
«Tenta  the;  abo  stand  in  a  certain  genetic  connection  with  the  porphyry,  which  here  is 
eiidtDtlr  of  mnch  great«r  age  than  the  basalt.  This  subject  is  still  somenhat  obscure. 
Tlie  silver  lodes  hare  not  yet  been  found  in  the  granite.  Other  writers  do  not  agree 
liih  Von  Cotta,  as  they  appear  to  claim  that  the  basalt  is  younger  than  tha  reina. 

The  following  notes  are  taken  from  Phillips'  "Ore  Doposits,"  p.  436:  The 
moar.lair.s  known  as  tha  Ersgebirge  lie  on  the  boundary  between  Saxony  and  Bohemia. 
Joarhimstbal  lies  on  the  Bohemian  side,  and  is  therefore  an  Austrian  town,  while  Anna- 
berg  is  in  Saxony. 

I'fae  country  rock  in  the  neighborhood  of  Joachimsthal  is  for  the  moat  part  mica 
schist  enclosed   betwocn   masses  of  granite.   In   the  eastern   portions  of  the  mine   wher« 


le  east  aide  of  Cobalt  Lake,  oppimite  the  railway  station,  June,'1905. 

s  of  included  limestone,  the  lodes  usually  ca-ry  calcite  as  the  pre- 
natini;  reinstiino,  but  in  ttlt  western  part  whcro  the  vcii.N  are  not  infrequently 
iated  with  dikes  of  porphyry,  the  gangue  i=  a'm'.-it  ent'.i'elv  qiiartzose.  Ihcro  are 
triking  north  and  south  and  seventeen  othe  s  of  which  the  direction  is 
*»!t  and  west.  It  has  been  constantly  observed  that  the  former  exhibit  a  tendency  to 
Wome  enriched  whore  they  pass  h  ough  ^he  porphyry  or  i"c't[d''d  linictone.  nliilc  the 
latter  set  of  veins  are  not  similarly  affected  when  they  come  in  contact  with  these 
wts.  The  ores  raised  contained  values  in  silver,  cobalt,  nickel,  bismuth  and  uranium. 
In  the  eastern  division  of  the  mine  there  are  two  shafts  situated  about  260  fathoms 
ipart,  the  Einigkeit'a  shaft  and  the  Kaiser  Josef  shaft. 

In  1864  when  the  former  shaft  had  reached  a  depth  of  280  fathoms,  a  heavy  out- 
boret  of  water  at  a  temperatuie  of  25  C.  and  evolving  sulphuretted  hydrogen  took 
pUce  and  greatly  interfered  with  under-ground  operations.  It  took  two  years  before 
this  water  could  be  successfully  tubbed  off  and  mining  proceeded  with. 
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It  is  interesting  to  know  that  the  uranium  ores  of  Joachimsthal  took  on  an  additional 
ralue  two  or  three  years  ago,  when  it  was  found  that  uraninite  was  the  chief  commer- 
cial source  of  radium. 

The  character  of  the  ore  produced  will  be  seen  from  the  following  statement  made 
by  Phillips:  — 

"During  the  period  from  1877  to  1880  there  were  obtained  29  1-3  tons  of  ore,  con- 
taining 4,497  oz.  of  silver,  198  lbs.  bismuth,  878  lbs.  uranic  oxide.,  li  tons  arsenic  and 
314  lbs.  of  cobalt-nickel  with  a  little  lead,  representing  a  total  value  of  £1,687. 

"About  this  time  it  became  evident  that  the  uranic  oxide  was  the  most  valuable  pro- 
duct of  these  mines,  and  workings  were  especially  directed  to  develop  the  minerals 
yielding  it.  From  1881  to  1886  the  average  annual  production  was  38  tons  of  silver 
and  uranium  ores,  worth  about  £6,520." 

It  is  thus  seen  that  these  Joachimsthal  veins,  during  late  years  at  least,  cannot  be 
compared  in  richness  with  those  of  the  Temiskaming  district. 
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Norway 

"The  cobaltiferous  fahlbands  of  the  districts  lying  around  Skuttcrud  and  Snarnm 
occur  in  crystalline  rocks  varying  in  character  between  gneiss  and  mica  schist,  but  from 
the  presence  of  hornblende  they  sometimes  pass  into  horneblende  schists.  These  schists, 
of  which  the  strike  is  north  and  south  and  which  have  an  almost  perpendicular  dip. 
contain  fahlbands  very  similar  in  character  to  those  of  Kongberg  They  differ  from 
those  of  that  locality,  however,  in  as  much  as  while  here  the  fahlbands  are  often  suffi- 
ciently impregnated  with  ore  to  pay  for  working,  those  of  Kongsberg,  although  fo 
some  extent  containing  disseminated  sulphides,  are  only  of  importance  as  zones  of  en- 
richment for  ores  occurring  in  viens.  The  ore  zcines  usually  follow  the  strike  and  dip 
of  the  surrounding  rocks  and  vary  in  breadth  from  2i  to  6  fathoms.  The  distribution  of 
the   ores  is  by   no  means   equal,  since  richer   and  poorer   layers  have   received   special 

names  and  are  easily  recognized.  The  '^redoTninant  rock  of  the  fahlbands  is  a  quartzose 
granular  mica-schist  or  gneiss.  The  ores  worked  are  cobalt-glance,  arsenical  and  ordi- 
nary pyrites  containing  cobalt,  skutterudite,  magnetic  iron  pyrites,  copper  pyrites, 
molybdenite  and  galena.  It  is  remarkable  that  in  these  mines  nickel  o-es  do  not 
accompany  the  ores  of  cobalt  in  any  appreciable  quantity.  The  principal  fahlband  is 
known  to  extend  for  a  distance  of  about  six  miles,  and  is  bounded  on  the  east  by    a 

mass  of  diorite  which  protrudes  into  the  fahlband,  while  extending  from  the  diorite  are 
small  dikes  or  branches  traversing  it  in  a  zig-zag  course.  It  is  also  intersected  by  dikes 
of  coarse-grained  granite  which  contain  no  ore,  bub  which  penetrate  the  diorite. "«* 

These  deposits,  which  at  one  time  were  among  the  world's  chief  producers  of  cobalt. 
a:*e  too  low  grade  to  be  now  worked  at  a  profit. 
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New  Caledonia 

As  the  table  given  below  shows,  there  have  been  during  late  years  about  half  a 
dozen  countries  supplying  the  world  with  cobalt.  The  output  of  New  Caledonia  is  much 
larger  than  that  of  any  other  country.  It  produces  probably  86  or  90  per  cent,  of  the 
world's  supply. 

Since  the  o~e  from  Ontario  has  been  put  on  the  market  the  prices  seem  to  have 
fallen  materially  in  New  Caledonia.  It  seems  strange  that  Ontario  should  be  practically 
the  only  competitor  which  this  French  penal  colony,  in  the  southern  Pacific,  has  in 
both  nickel  and  cobalt.  The  rivalry  between  the  two  countries  in  the  production  of  the 
former  mefal  has  attracted  attention  for  a  r umber  of  years.  ,  It  is  now  the  more  surpris- 
ing that  this  Province  becomes  a  competitor  with  the  island  in  another  way. 

The  cobalt  deposits  of  New  Caledonia  occur  under  similar  conditions  to  those  of 
nickel  and  the  two  metals  are  frequently  associated   in  economic  quantities.     The    de^ 
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posits  of  the  two  metals  in  Ontario,  on  the  other  hand,  occur  under  conditions  different 
from  those  of  New  Caledonia,  and  there  appears  to  he  little  connection  between  the 
cobalt  deposits  of  Temiskaming  an<{  the  Sudbury  nickel  ores  ninety  miles  to  the  south- 
vest.  The  Sudbury  ore  consists  of  pyrrhotite  and  copper  pyrites.  It  is  assooiated  with 
bftsie  igneous  rocks,  the  deposits  being  supposed  to  be  of  igneous  origin.  These  cobalt- 
silTer  deposits,  on  the  other  hand,  occur  in  diistinct  veins  and  are  of  aqueous  origin. 

New  Caledonia  is  a  non-glaciated  country.  Over  a  considerable  part  of  its  surface 
the  immediately  under-lying  solid  rock  belongs  to  the  basic  igneous  group  known  as 
peridotite.  This  rock,  like  other  basic  varieties,  weathers  readily,  and  over  a  large  part 
of  the  surface  of  New  Caledonia  it  is  represented  by  its  alteration  product,  serpentine. 
The  surface  of  this  serpentine  is  more  or  less  broken  down,  forming  comparatively  loose 
or  slightly  coherent  deposits.  It  is  in  association  with  these  that  the  cobalt  is  found, 
its  ore  being  what  is  known  as  asbolite,  earthy  cobalt  or  cobaltiferous  wad.  Asbolite  is 
a  mixture  of  oxides  of  cobalt,  maugane  e  and  other  metals.  It  can  har  ily  he  called  a 
distinct  mineral.  It  has  been  proved  that  the  cobalt,  nickel  and  other  metals  found  in 
this  decomposed  rock  were  orignally  constituents  of  the  peridotite. 

The  peridotites  are  believed  by  s'me  writers  to  h«>  post-Cr^taceous  in  age,  and  pre 
said  to  be  in  the  form  of  a  surface  flow  covering  the  uneven  or  eroded  surface  of  the 
under-lying  Cretaceous  strata. 

They  constitute  the  great  serpentine  formation  of  New  Caledonia,  and  are  high  in 
magnesia  and  low  in  iron.  They  are  more  or  less  charged  when  fresh  with  crystals  of 
pyroxene,  uniquely  ferro-magnesian,  which  lies  between  enstatite  and  bronzite.  The 
onaltered  rock  belongs,  therefore,  in  Rosenbusch's  classification,  to  harzburgite.  Dunite, 
which  is  composed  of  olivine  with  chrome  iron  ore  and  without  pyroxene,  is  met  with 
at  times.  These  peridotites  usually  show  traces  of  advanced  alteration  which  results 
in  the  more  or  less  complete  transformation  of  olivine  to  serpentine,  and  the  develop- 
ment of  talc  from  pyroxene.  At  times  the  alteration  is  complete  enough  to  produce 
perfect  serpentines,  uniquely  constituted  of  an  aggregate  of  crystals  of  antigorite 
vith  some  films  of  talc. 

Since  theee  rocks  always  contain  a  little  man^ane^.  nickel  and  cobalt,  it  would 
appear  that  these  metals  are  integral  of  the  olivine  as  well  as  of  the  enstatite.  Grains 
of  chrome  iron  ore  are  abundant  in  all  samples. 

The  rocks  are  often  traversed  by  dikes,  less  basic,  of  the  character  of  gabbro,  that 
i^  to  say,  rocks  which  contain  feldspar  and  pyroxene.  Diorites  fine  in  grain  or  at 
times  holding  large  crystals  of  hornblende  sometimes  outcrop  in  the  middle  of  serpen- 
tine exposures. 

Much  of  the  mineral  mined  appears  to  contain  only  two  or  three  per  cent,  of 
oxide  of  cobalt.  After  washing,  it  averages  probably  4|  per  cent.  In  one  deposit  de- 
acribed  by  Glasser,  it  is  said  that  the  decomposed  material  occupies  a  profound  depres- 
Mon  in  the  serpentine.  This  basin  is  filled  by  a  red,  clay-like  deposit  which  has  a 
depth  of  about  52  metres  in  the  centre  and  10  or  12  metres  around  the  border.  The 
richest  ores  appear  to  occur  near  the  centre  of  the  basin  and  near  the  contact  wibh 
the  serpentine. 

It  will  be  seen  that  all  the  cobalt  deposits  are  irregular  in  form,  and  hence  it  is 
difficult  to  estimate  their  value. 

The  cobalt  ore  is  all  exported  in  the  unrefined  state. 

The  n-etal  comes  on  the  market  in  the  form  of  oxide,  CoO,,  which  finds  use  in  small 
quantities  in  several  industries,  the  principal  being  that  of  pottery,  where  the  blue 
coloration  which  it  tends  to  give  to  the  ware  is  employed  to  counteract  the  reddish 
tinge  that  traces  of  iron  so  often  produce.  It  is  also  used  to  color  porcelain,  enamels 
and  glass.  The  properties  of  metallic  cobalt  are  remarkable.  It  would  be  used  in 
allors  and  for  purposes  to  which  nickel  is  put  if  it  were  as  low  in  price  as  the  latter 
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metal.     The  different  uses  of  cobalt,  which  absorb  annually  about  200  to  250  tons   of 
oxide,  guarantee  a  regular  demand  for  the  ore.  13 

Mr.  A.  Glaseer,  from  whose  "Report  in  1904  to  the  Minister  of  the  Colonies  on  tlia 
Mineral  Wealth  of  New  Caledonia"  the  foregoing  is  taken,  states  that  New  Caledonia 
has  practically  a  monopoly  of  the  production  of  cobalt  in  the  whole  world.  He  further 
says  that  while  the  deposits  of  the  mineral  are  capricious  they  are  at  the  same  time 
numerous  and  extended. 

This  monopoly  has  now  been  broken  by  the  discovery  of  the  Ontario  deposits. 
At  the  time  of  Mr.  Glasser's  visit  to  the  colony,  the  prices  paid  for  cobalt  ore  were 
about  as  follows :  — 

Mineral   with  4   per   cent.    CoO 330  Fr.  a  ton  ($66) 

Mineral  with  3  to  3^  per  cent,  was  paid  on  the  same  basis 
145  fr.  and  with  an  increase  of  .60  fr.  for  each  1-10  of 

1    per    cent.,,    above    195  Fr.  a  ton 

From  4  to  5  per  cent.,  lor  each  1-10  of  1  per  cent,   above 

4  per  cent.,  there  ^us  paid  80  Fr. 

From  5  to  6  per  cent.,  for  each  1-10  of  1  per  cent,  in  excess 

of  5  was  paid   90  Fr. 

From  6  to  7  per  cent.,  for  each  1-10  of  1  per  cent,  above  6  was 

paid   1.       Fr. 

Above  7  per  cent.,  for  each  1-10  of  1  per  cent,  was  paid  1.60  Fr. 

On  this  basis  mineral  carrying  8  per  cent,  brings  760  Fr.  ($150)  a  ton. 

Production  of  Cobalt  1896  to  1900 


Countrv. 

ISt 
Tons. 

d6. 
Value. 

1897, 

18< 

98. 
Vahie. 

• 

1899. 

19«XJ. 

1 
Tons.     Value. 

Tons. 

Tons,     Value. 

Tons.     ValU' 

New  r-rtli'doniA 

New  South  Wales 

4,823 

francs 
482.300 

francs 
4.757  i    475.700 

2.373 
119 

18 

fmncs 
237.300 
14.000 
4.510 

fronc« 
3.294;   336.000 
193      2  •  975 

2.438     J7.\-^0 
14.'»      :^i?  TV» 

Chili  

•  •  *  » 

6           7H0 

13       17000 

24      IS.-'SOO 

121       31.280 

55 

20,450 

27       10 1.*^ 

Spain 

IM 

29 

181 

9.001) 
13.500 
49.340 

N«  TWH  \' 

21 
31 

10.^ 
8.500 

1   '     

.       ' . . . . 

Pnissin 

17        4.250 

4 

Total 

5.051 

554,110 

4.921 1    538,260 

2,56.^ 

275.140 

3,559    3*8.075 

•j.tiU    3-v.i:i' 

1  fnmc-JO  cents 

This  total  was  augmented  by  some  tons  of  complex  mineral  mined  in  different 
parts  of  Germany  and  Austria  from  which  a  little  cobalt  was  produced. 

Taking  the  world's  consumption  of  cobalt  oxide,  CoO,  at  200  to  250  tons  a  year,  as 
given  above,  the  2,614  tons  of  ore  produced  in  1900  would  need  to  contain  on  the  average 
over  8  per  cent,  of  the  oxide.  The  price  of  the  ore  averaged,  as  shown  by  the  table, 
approximately  125  Fr.  or  $25  a  ton.  It  may  be  added  that  cobalt  oxide,  CoO,  contains 
78.66  per  cent,  of  cobalt  and  21.34  per  cent,  of  oxygen  by  weight.  The  Temiskaming 
ore  is  sold  on  the  basis  of  metallic  cobalt,  not  on  that  of  the  oxide  as  in  New  Caledonia. 

New  South  Wales 

The  second  largest  producer  of  cobalt  in  the  world  has  been  New  South  Wales. 
The  deposits  in  this  country  are  situated  near  Port  Macquarie  and  are  similar  in 
character  to  those  of  New  Caledonia. 

In  1903  the  quantity  of  cobalt  ore  exported  from  the  deposits  near  Port  Macquarie 
amounted  to  153  tons  valued  at  £1,570. 


T3  It  may  be  added  that  the  method  of  manufacturing  blue  cobalt  grlasB  has  been  known  al- 
most from  pre-historic  times,  as  he  glasi  has  been  found  in  the  graves  of  the  ancient  Egyptian! 
and  in  the  ruins  of  Troy. 


\ 
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South  Atytralia 

Gobalt  ore,  oontaining  amaltite  and  other  minerals,  is  found  at  Bimbowrie,  near 
Olary.  on  the  Broken  Hill  line,  but  little  work  has  been  done  on  the  deposit. 

South  Africa 

While  silver  has,  as  we  have  seen,  been  worked  in  association  with  cobalt,  the  latter 
metal  has  been  very  seldom  found  in  association  with  gold  in  important  quantities. 
Reference  to  only  one  such  occurrence  has  been  seen  by  the  writer.  This  is  in  the 
Middleberg  district  in  the  northern  Transvaal .  Here  in  this  non-glaciated  district  the 
gangae  material,  in  the  vein  to  which  reference  has  been  made,  is  kaolin,  with  which 
is  mixed  gold-bearing  quarts.  In  the  latter  mineral  are  small  nest-like  aggregations 
of  smaltite  and  copper  ores,  and  at  times  molybdenite  and  the  secondary  minerals  cobalt 
Lkom,  limonite  and  skoradite. 

United  States 

Up  to  the  present  time  there  has  been  more  or  less  production  of  cobalt  oxide  in 

the  United  States.  Some  of  this  came  from  the  cobalt  associated  with  the  nickel  ores 
at  Sudbury,  Ontario.     In  the  process  of  smelting  which  is  now  used  at  Sudbury    the 

cobalt  is  slaii^ged  out  of  the  matte.  Hence  none  cf  this  metal  will  be  produced  in  the 
future  from  Canadian  matte  in  the  United  States.  According  to  the  ' 'Mineral  Indus- 
try/' in  1902  there  was  no  production  of  cobalt  oxide  from  domestic  ores  in  the  United 
States.  In  1901,  13,360  lbs.  of  cobalt  was  derived  from  slag  produced  in  the  smelting 
of  the  lead  ores  at  Mine  La  Motte,  Missouri.  In  1903  cobalt  and  nickel  are  said  to 
bare  been  discovered  near  Marion,  Kentucky,  in  association  with  the  fluorspar  in  that 
region.  In  the  same  year  the  Mine  La  Motte  Company  undertook  the  construction  of 
a  smelter  and  refinery  for  treating  the  nickel  and  cobalt  ores  obtained  in  connection 
vith  lead  mining. 

It  is  said  that  a  few  years  ago  one  or  two  small  trial  shipments  of  cobalt  ore  from 
deposits  in  Grant  County,  Oregon,  were  made  to  France.  The  deposits  in  this  county 
are  described  as  occupying  fissures  in  a  dark  greenish  more  or  less  altered  diabase- 
porphyry.  They  have  a  general  northeasterly  and  southwesterly  strike  and  dip  soutli- 
east.  The  ore  bodies  appear  to  'be  more  or  less  lenticular  in  shape  and  vary  from  a 
few  inches  to  several  feet  in  width.  The  principal  minerals  are  chalcopyrite,  smaltite, 
arsenopyrite,  pyrite,  pyrrhotite,  malachite  and  bornite  with  a  quartz  and  calcite 
gsngue.  The  yalues  are  chiefly  in  gold,  cobalt  and  copper.  Smaltite  from  a  purer 
lample  cf  the  ore  carrying  this  mineral  and  chalcopyrite  was  found  by  Mr.  Burrows  to 
hare  the  following  composition  (No.  1).  This  smaltite  had  a  ^rather  unusual  appearance, 
resembling  somewhat  acicular  or  fine  columnar  stibnite.  In  composition  it  is  close  ^ 
that  from  Gunnison  county,  Colorado,  an  analysis  of  which  is  given  by  Dana  (No.  2). 


Cobalt    

Nickel  

Arsenic  

Sulphur  

Iron  

Insoluble    

Calcium   carbonate 


No.  1. 

No.  2. 

14.88 

11.69 

1.12 

tr. 

64.06 

63.82 

.67 

1.66 

11.14 

16.99 

2.22      . 

etc. 

6.34 

Totals  100.33 

^  Mexico 

Cobalt-holding  minerals  have  been  found  at  several  localities  in   Mexico.  .     Little 
has,  however,  been  published  concerning  these  occurrences.      Near  the  village  of  Pihua- 
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mo,  state  of  Jalisco,  cobalt  minerab  are  found  in  veinlets  ontting  a  large  vein  of  m>g- 
netite  associated  with  pyrite  and  pyrrhotite.  The  chief  rock  in  the  vicinity  is  described 
as  andesite.  It  is  said  that  some  tons  of  ore  bsTS  been  mined  nhich  contained  B  or  9 
per  cent,  of  cobalt.  The  minerals  are  cobaltite  together  with  small  quantitiev  of  amsl- 
tite  and  oohalt  bloom.  The  Teinetones  are  oaloite,  slightly  greenish,  and  a  little  barit«. 
A  little  niccolite  appears  to  be  present. 

Th«  following  Mexican  localities  are  also  said  to  contain  cobalt  min«raia:  Itnrbide, 
in  Chihuahua,  Guanacevi  in  Duranago,  Cosala  in  Linaloa,  at  the  mine  "Miradar" 
in  .Talisco.  It  is  said  that  the  zinc  in  smithsonite  is  partly  replaced  by  cobalt  in  Baleo, 
Lower  California. 

Chili 

From  the  table  on  a  preceding  page  it  will  be  seen  that  Chili  has  been  a  prodocer 
of  cobalt.  Reference  to  the  occurrence  of  the  metal  in  that  country  are  few,  and  th« 
writer  is  not  able  to  say  what  the  ores  are.  According  to  Dana  Bmaltit«  occurs,  bat 
in  small  quantities,  at  the  silver  mines  of  Tree  Puntas  and  elsewhere  in  Chili. 

THE  COBALT  INDUSTRY 

In  the  issue  of  July  1st,  1006,  "Le  Bulletin  du  Commenie,"  of  New  Caledonia,  which 
during  late  years  has  been  the  country  producing  the  greater  part  of  the  cobalt  con- 
sumed, gives  some  interesting  notes  concerning  the  industry  under  the  heading  "Co- 
balt Canadien  et  Cobalt  Caledonieu." 

Attention  is  drawn  to  the  fact  that  Ontario  is  now  a  serious  competitor  in  the 
cobalt  market  with  New  Caledonia  and  a  synopsis  is  given  of  the  paper  in  the  last  rcpor: 
of  the  Bureau  of  Mines  on  the  Temiskaming  Cobalt-Silver  deposits. 

The  following  is  a  rather  free  translation  of  a  part  of  the  article : 

The  governing  powers  of  the  colony  (New  Caledonia)  have  shown  themselves  in  the 
last  April  session  strongly  opposed  to  the  reduction  of  the  export  duty  on  minerals 
inaugurated  in  1903.  Since  that  time  the  condition  of  the  cobalt  market  has  been  pro- 
foundly changed  by  the  discovery  of  deposits  in  Ontario.  New  Caledonia  cobalt  no 
longer  controls  the  market ;  as  in  the  case  of  nickel,  a  strong  competitor  haa  arisen. 

The  Canadian,  or  rather  American  oxide  of  cobalt  is  about  to  be  placed  on  the 
European  market.  In  March  last  a  meeting  of  those  interested  in  the  manufacture 
of  cobalt  oxide  was  hold  in  Paris,  and  the  Americana  there  proposed  to  furnish  thre^ 
quarters  of  the  world's  consumption.  The  stocks  of  mineral  or  oxide  to  he  delivered 
or  in  storage  were  then  large.  The  manufacturers  of  oxide  in  France,  England  and 
Gcimnny  have  restricted  their  purchases.  It  is  this  state  of  things  which  has  resulted 
in  the  prolonged  lowering  of  the  market  since  the  complete  stoppage  of  the  buying. 

*  Another  meeting  of  European  and  American  manufacturers  was  announced  for 
June.  It  will  be  interesting  to  know  whether  it  was  decided  at  this  meeting  that  the 
manufacturers  of  the  two  continents  should  w^rk  togctlier  or  that  they  should  enter 
into  competition.  In  either  case  it  means  a  reduction  of  our  export  if  the  Canadisn 
cobalt  ia  put  to  the  same  uses  as  our  own. 

It  is  then  evident  that  the  cobalt  situation  has  radically  changed  and  that  it  would 
he  folly  to  willingly  persist  in  the  continuation  of  a  tax,  which  while  reasonable  in 
1903,  will  be  disastrous  in  1906,  and  will  prevent  all  exploitation  of  deposits,  especially 
those  carrying  low  grade  ore. 

It  may  be  added  to  this  that  it  is  ditBoult  to  see  how  any  of  the  depoaite  of  New 
Caledonia  can  be  worked  in  competition  with  those  of  Ontario.  The  orea  of  this  Pro- 
vince carry  such  high  values  in  silver  that  they  will  be  worked  primarily  for  this  metal, 
although  they  contain  on  the  average  much  higher  values  in  cobalt  than  da  thoae  of 
New  Caledonia.  Then  there  are  the  other  by-products,  nickel,  and  arsenic  in  the  On- 
tario ores.      The  ores  of  this  Province  should  control  absolutely  the  oobalt  market. 
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THE  SUDBURY  NICKEL  REGION 

BY  A.  P.  COLEMAN 

Introduction 

During  the  past  three  summers  field  work  has  been  carried  on  by  the  Bureau  of 
nines  of  Ontario,  in  the  Sudbury  nickel  region,  with  the  object  of  determining  in 
oetail  the  boundaries  of  the  nickel-bearing  rock,  and  of  examining  the  geological 
relationjships  of  the  known  ore  bodies,  special  attention  being  given  to  working  mines. 
The  field  work  and  the  preparation  of  the  previous  reports  on  this  region,  as  well  os 
of  this  final  report,  have  been  entrusted  by  Mr.  T.  W.  Gibson,  Director  of  the  Bureau 
of  Mines  of  Ontario,  to  the  present  writer.  It  is  intended  that  this  report  shall  sum 
up  as  completely  as  may  be  our  knowledge  of  the  geology  of  the  region,  of  its  ore 
deposits  and  miner ab,  and  of  the  mines  which  have  been  operated. 

The  field  work  h'as  been  done  by  the  writer  and  variouA  assistants,  especially  Mr. 
M.  T.  Colbert,  who  deserves  particular  mention  for  his  quickness  of  apprehension  and 
^kill  as  a  field  geologist.  The  compilation  of  the  accompanying  maps  also  is  mainly 
the  work  of  Mr.  Culbert,  though  much  assistance  has  been  obtained  from  the  officers 
of  the  SnrFeys  branch  of  the  Department  of  Grown  Lands,  who  furnished  copies  of 
the  township  m&ps  of  the  region ;  and  from  the  work  of  Drs.  Robert  Bell  and  A.  E. 
Barlow,  of  the  Geological  Survey  of  Canada,  whose  published  maps  have  been  of  the 
Sreatest  aaaistanoe. 

The  aorface  plans  of  mines  have  been  made  partly  by  myself  and  my  ausistants^ 
taking  advantage,  however,  of  any  existing  plans  furnished  by  mine  managers  or  sur- 
'v^Sron.  The  plans  of  underground  workings  have  been  provided  mainly  through  the 
fourteiy  of  mine  owners  and  managers.  In  the  preparation  of  these  plans  for  publi- 
;ic«tion  Mr.  W.  E.  H.  Carter,  until  lately  Secretary  of  the  Bureau  of  Mines,  haA  been 
^^j  h^pfnl. 

Valuable  aid  has  been  given  by  prospectors,  miners  and  others  connected  with  the 
ckel  miTtJTig  industry  in  all  parts  of  the  region,  but  special  thanks  are  due  to  Mr. 
.  P.  Turner,  President  of  the  Canadian  Copper  Company,  and  Mr.  John  Lawson, 
ho  has  charge  of  their  mines. 

The  Sudbury  nickel  field  has  long  been  known  as  the  most  important  source  of  that 
netal  in  America,  if  not  in  the  world,  but  the  work  of  the  last  three  years  has  brought 
rut  more  and  more  strikingly  the  unique  character  of  this  mining  region.    It  has  been 

Ijrored  that  all  the  ore  deposits  of  any  economic  importance  are  at  or  near  the  oiit-»r 
IH.  (ni) 
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margin  of  a  huge  laccolithic  sheet  of  eruptive  rock  a  mile  and  a  quarter  thick,  3o 
miles  long  and  17  miles  wide.  This  sheet  is  now  in  the  form  of  a  boat  shaped  syndine, 
with  its  pointed  end  to  the  southwest  and  its  square  end  to  the  northeast.  The  rock 
composing  this  sheet  is  norite  at  the  outer  (and  lower)  edge,  merging  into  granite 
or  grano-diorite  at  the  inner  (upper)  edge.  The  ore  bodies  are  round  the  margin 
ut  the  norite  or  along  dike-like  oflFsets  from  it,  and  have  evidently  segregated  from  the 
rock  while  still  molten,  though  they  may  have  undergone  later  rearrangement  bf 
circulating  water. 

It  is  common  to  find  ore  deposits  associated  with  eruptive  tocks  in  such  a  way 
as  to  suggest  that  the  eruptive  furnished  the  ore;  but  in  a  large  majority  of  the 
examples  described  the  ores  themselves  have  been  transported  and  deposited  by  cir- 
culating water.  In  the  Sudbury  region,  however,  there  is  good  reason  to  believe  thtt 
the  ore  accumulated  at  the  edges  of  the  eruptive  sheet  while  it  was  still  fluid  enougti 
to  permit  the  segregation  and  sinking  of  the  heavier  ingredients,  probably,  in  pan 
afc  least,  under  the  action  of  gravitation.  At  a  later  time,  however,  there  was  in  many 
deposits  a  considerable  amount  of  water  action,  particularly  in  those  along  offsets. 
The  conditions  just  mentioned  are  of  very  great  interest,  both  from  the  geological  and 
tha  economic  side,  and  the  evidence  regarding  them  will  be  given  in  detail  at  a  later 
stage. 

While  special  attention  was  paid  to  the  great  eruptive  sheet  and  its  ore  bodies, 
the  adjoining  rocks  also  have  been  collected  and  to  some  extent  carefully  studied  and 
mapped ;  but  this  work  has  been  subordinated  to  the  main  object  of  the  investigation, 
it  has  been  found  that  everywhere  the  laccolithic  sheet  rests  on  ancient,  mainly  crystal- 
line, rocks  which  have  hitherto  been  mapped  and  described  as  Laurentian  anil 
Huronian,  while  its  upper  surface  underlies  a  series  of  later  rocks  which  I>r.  Bel^ 
suggests  may  be  Cambrian  in  age.  This  inner  rock  series  consists  entirely  of  sediments  j 
mainly  ordinary  elastics,  such  as  conglomerate,  slate  and  sandstone,  but  near  the  bas^j 
including  much  pyroclastic  materials,  volcanic  ash,  lapilli,  etc.  These  stratified  rock^ 
have  been  bent  into  synclines  and  anticlines  during  the  formation  of  the  main  sva^ 
cline.  The  underlying  more  ancient  rocks  present  jnuch  less  regularity,  and  their  relation^ 
Lhips  are  less  certain.  The  rocks  mapped  as  Huronian  are  chiefly  sediments  snch  ai 
quartzite  and  graywack^  tilted  into  positions  more  or  less  approaching  the  vertical^ 
and  often  recrystallized  into  schists.  With  them  are  basic  eruptives  of  great  variety  | 
including  lava  flows  and  an  older,  more  basic,  norite  than  that  of  t^ne  nickel-bearing 
rock.  The  rocks  mapped  as  Laurentian  include  granite  and  gneiss  younger  than  Vn^ 
Huronian,  but  older  than  the  nickel-bearing  eruptive  and  the  overlying  eedimentsl 
The  youngest  rocks  of  the  region  are  the  laccolithic  sheet  connected  with  the  nickel 
ores  and  certain  still  later  dikes  of  olivine  diabase  and  granite. 

It  will  be  seen  that  the  region  presents  a  wide  range  of  interesting  features  to  tb^ 
mining  engineer  as  well  as  to  the  geologist,  and  the  recent  developments  in   tho  ^ira 
of  mining  operations  and  the  making  of  wagon  roads  and  railroads  enable  one  to  at  ad 
its  southern  side  in  a  very  satisfactory  way ;  but  the  northern  half  is  still  forest 
for  the  most  part  and  rather  inaccessible. 

The  mining  community  and  prospectors  are  accustomed  to  speak  of  two  nick* 
tanges,  the  main  or  southern  one,  and  the  northern  one.  Our  mapping  provee  tha 
there  is  really  only  one  range,  which  is  continuous  with  the  outer  edge  of  the  diecl 
of  nickel-bearing  rock.  However  in  a  modified  fiense  the  two  ranges  may  still  be  di^^ 
tinguished,  since  the  extreme  west  and  the  extreme  east  of  the  laccolithic  sheet  hav 
not  yet  disclosed  ore  bodies  of  importance.  In  a  general  way  there  are  more  nmneroi:^ 
and  larger  ore  bodies,  so  far  as  known,  on  the  southern  th)an  on  the  northern  r^nga 
though  there  is  great  irregularity  in  this  respect  on  both  ranges. 

As  will  be  shown  later  the  topography  of  the  region  has  very  close  relations  wit 
the  arrangement  of  the  laccolithic  sheet  and  its  adjoining  rocks,  so  that  the  enrf ari 
forms  of  the  area  give  aid  in  studying  its  geology. 

1  Mn  (in.) 
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PREV10U5  QEOLOQICAL  WORK  IN  THE  REGION 

Nickel  ore  wafi  first  found  in  what  is  now  the  Sudbury  district  in  1856  by  Murray 
who  obtained  it  near  the  present  Creighton  mine,  where  Salter,  an  early  land  surveyor, 
hid  noted  great  disturbance  of  the  compass.  Dr.  Sterry  Hunt  analysed  the  material, 
Ending  in  it  nickel  and  copper. >  No  further  discoveries  of  nickel  ores  were  made 
until  the  Canadian  Pacific  railway  was  constructed  in  1883,  when  the  ore  body  of  tha 
Murray  mine  was  disclosed;  and  in  the  following  year  the  Stobie,  Copper  Cliff  and 
other  deposits.  The  mineral  which  attracted  attention  was  however  the  copper  pyrites 
ftod  not  the  pyrrhotite,  and  the  deposits  weie  valued  only  for  their  copper  contents, 
86  the  name  of  the  famous  ^'Copper  Cliff"  mine  suggests.  It  was  not  till  three  or  four 
jeATB  later,  when  some  thousands  of  tons  of  ore  had  been  shipped  for  treatment  from 
the  latter  mine  that  the  value  of  the  nickel  ore  was  recognized.' 

In  the  Geological  Survey  report  for  1890  Dr.  Bell's  report  on  the  Sudbury  mining 
legion  appears  as  part  F,  including  the  results  of  his  field  work  from  1888  and  1890, 
26  veil  as  those  of  Barlow  and  various  other  assistants;  and  in  the  same  year  the 
Report  of  the  Royal  Commission  on  the  Mineral  Resources  of  Ontario  contained  a 
comber  of  references  to  the  region  by  Dr.  Bell  and  others. 3  In  the  following  year 
Dr.  Bell  contributed  an  account  of  the  ore  bodies  of  the  region  to  the  Report  of  the 
Bureau  of  Mines,4  and  the  same  volume  contained  the  first  statistics  of  the  production 
CI  nickel  ore.  Since  then  the  nickel  contents  of  the  matte  have  been  reported  year  by 
^ear,  and  various  references  are  made  to  the  mines  and  their  geological  relationships 
b.T  mining  inspectors  and  geologists,  as  well  as  accounts  of  the  metallurgy  of  nickel  and 
its  value  in  the  manufacture  of  armor  plate,  etc.  It  was  in  1891  also  that  Garnier, 
the  discoverer  of  the  New  Caledonian  nickel  ores,  publishjed  an  important  account  of 
the  Sadbnry  nickel  mines  ;5  while  in  the  following  year  another  French  mining  engineer, 
H.  Levat,  described  the  treament  of  the  Sudbury  ores,  comparing  them  with  tho»e 
of  New  Csledonia.6 

In  the  same  year  the  real  character  of  the  nickel-bearing  rock  was  discovered  by 
Baron  von  FouUon,  who  found  hypersthene  and  diallage  in  specimens  from  the  Murray 
itine,  proving  that  it  belonged  to  the  norite  variety  of  gabbro  instead  of  being  diorita, 
u  former  students  of  the  region  had  named  it. 7 

In  1893  the  present  writer  showed  that  the  country  rock  oi  certain  nickel  deposits 
on  the  northern  range  contained  diallage  and  enstatite,  and  so  should  be  classed  with 
The  gabbro  family  ;8  and  somewhat  later  Dr.  T.  L.  Walker,  in  an  Inaugural  Dissertation 
00  the  Sudbury  Nickel  District,  proved  that  where  unweathered  the  nickel-bearing 
rock  contains  hypersthene  and  hence  is  norite,  as  von  Foullon  had  stated.  He  made 
another  still  more  important  observation,  that  this  basic  rock  passes  by  insensible 
FTadatioiis  into  syenite  and  granite.9  The  present  writer  had  found  micropegmatite 
associated  with  the  nickel-bearing  rock  but  had  not  observed  that  the  one  passed  into 
the  other. »>  To  Dr.  Walker  belongs  also  the  credit  of  first  recognizing  the  field  relation- 
ships, showing  that  the  transition  from  norite  to  pegmatite  was  from  southeast  to 
northwest  near  the  Murray  mine ;  but  in  the  reverse  order  near  Onaping,  so  that  the 
^^c  edge  was  on  opposite  sides  of  the  two  nickel  ranges. 

That  the  ore  is  really  a  very  basic  segregation  from  the  margin  of  the  eruptive 
mass  with  which  it  is  associated  was  brought  out  in  1894  by  Dr.  Adams,  who  followed  the 
theory  proposed  by  Vogt  for  the  Scandinavian  nickel  deposits." 


iGeoL  Snr.  Can.,  1863-6,  pp.  180  and  189.  sPp.  23,  67-8,  88.  100.  404^  and  433^. 

9  gee  Dr.  Bell  in  Bur.  Vines,  1891,  p.  89  4  Pp.  88-90. 

sirem.   Boo.  dee.  Ing.  Civile,  1891.      ,       ^ 

«Ab    dee  Mines,   1892,  Tome  I,  2  livraieon;  see  also  tranelation   in   Bnr.   Vinee,   1892,  pp. 

149,  ete. 

rJahr-b.  d.  k.  k.  ^eol.  Beioheanetalt,  Vienna.  1899,  pp.  223-310. 

SBoeka  of  dear  lake  near  Sndbnry,  Can.  Beo.  Sc,  Apr.  1893,  p.  344. 

9  0aar.  Jour.  Geol.  Boo.,  Vol.  LIII,  pp.  40-46. 

foGan.  Bee.  So.,  1893,  p.  345. 

IT  Can.  Bin.  Bev.,  Jan.  1894,  p.  8. 
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In  1901  Dr.  Barlow  gave  a  brief  account  of  the  rocks  of  a  portion  of  the  eonthem 
nickel  range,  in  which  he  described  excellently  the  norite  and  its  gradation  into  micro- 
pegmatite."  Later  his  large  scale  maps  of  the  Copper  Cliff  and  Victoria  mines  regions 
have  appeared,  and  a  further  summary  report  on  rocks  of  the  region  in  1903.U  In 
the  latter  year  the  first  detailed  report  of  the  Bureau  of  Mines  was  prepared,  taki^ig 
up  especially  the  working  mines  of  the  southern  range,  of  which  maps  and  plans  wero 
published;  and  in  1903  the  work  of  mapping  the  northern  nickel  range  was  near!? 
completed.  M. 

In  1904  Dr.  Barlow's  admirable  final  report  on  the  region  was  published  as  Pan 
H  of  the  Geological  Surrey  report  for  that  year.  It  is  much  the  most  complete 
account  of  the  region  yet  given,  and  should  be  referred  to  by  anyone  desiring  a  fuU 
knowledge  of  the  geology,  and  also  of  the  economic  development  of  the  Sudbury  dis- 
trict.   Several  useful  maps  of  parte  of  the  district  are  published  with  the  report. 

In  the  foregoing  review  of  the  literature  of  the  subject  only  reports  and  papers; 
of  8  geological  nature  have  been  referred  to.  Many  papers  have  been  publifihed  on  tho 
mineralogy,  metallurgy,  and  mining  of  the  district;  but  these  will  be  noted  in  later 
portions  of  this  report. 

It  will  be  seen  that  the  region  has  attracted  much  attention  and  has  been  studied 
in  whole  or  in  part  by  many  geologists.  It  was,  however^  a  very  difficult  region  ^o^ 
geological  work  in  earlier  days,  being  rugged  and  forest  covered,  and  in  most  part^ 
unprovided  with  the  canoe  routes  which  facilitate  geological  work  in  so  many  part$ 
ci  northern  Ontario.  The  real  field  relationships  could  only  be  determined  by  foUowin^ 
up  in  detail  the  basic  edge  of  the  eruptive,  thus  proving  that  it  is  continuous  and  nxA 
merely  a  series  of  larger  or  smaller  bands  of  basic  eruptive  rock. 

The  map  constructed  by  Dr.  Bell  and  his  assistants  was  in  some  respects  sorprisinglj 
accurate  and  served  an  excellent  purpose  in  its  time,  though  later  work  under  moiH 
favorable  conditions  has  thrown  new  light  on  many  points  and  has  given  the  dine  U 
the  general  relationships. 

TOPOQRAPHY 

The  topography  of  the  Sudbury  district  is  very  closely  bound  up  with  its  geology 
the  great  laccolithic  sheet  especially  influencing  the  land  forms.  The  ancient  Huronia^ 
and  Laurentian  rocks  outside  the  eruptive  sheet  have  a  varied,  but  generally  rugg^ 
and  hilly,  surface,  the  harder  quartzites  and  granites  rising  as  steep  hills  or  ridge^ 
while  the  softer  rocks  make  the  low  ground,  largely  covered  with  <^d  lake  deposits  o| 
by  lakes  and  swamps. 

The  nickel-bearing  eruptive  varies  considerably  in  different  parts,  and  these  vari^ 
tions  express  themselves  in  very  different  types  of  topography.  The  baaio  phase  ti 
the  rock  yields  readily  to  weathering,  while  the  acid  phase  is  a  very  resistant  roc^ 
The  basic  edge  has  had  little  effect  on  the  rocks  with  which  it  is  in  contact,  the  so^call^ 
Huronian  and  Laurentian,  so  that  the  topography  outside  the  basic  edge  dejiends  o\ 
original  differences  in  the  character  of  the  Archean  rocks  themselves.  On  the  oth*^ 
hand  the  acid  edge  has  powerfully  metamorphosed  the  overlying  sediments,  torniii 
them  into  very  crystalline  and  durable  rocks.  Half  a  mile  inward  from  the  acid  edd 
the  tuffs  and  slates  are  much  softer;  but  in  the  centre  of  the  eyncline  there  are  thid 
sandstones  of  a  more  resistant  nature  than  the  slate. 

The  relationships  just  sketched  furnish  an  explanation  of  most  of  the  topographtj 
featu^lpB,  which  may  now  be  discussed  briefly.  The  exposed  surface  of  the  eruptiri 
along  the  southern  edge  of  the  syncline  is  often  four  miles  wide  and  averages  more  thai 
three  miles  in  width,  of  which  the  outer  half  is  basic  and  weathers  rapidly.     Along  thj 


laOeol.  Snr.  Oan..  Sum.  Bep.,  p.  143,  etc. 

13  Ibid.  1902,   pp.  252-267. 

14  Bur.  Vines,   1903,  pp.   236-299;   and   1904,  pp.  192>824. 
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northern  ride  the  width  yaries  from  three  miles  to  leas  than  one  mile>  ayeraging  nearly 
two  miles,  of  which  less  than  one-half  is  basio  as  a  role,  and  in  places  the  basio  portion 
is  almoet  lacking. 

The  topography  in  general  is  then  as  follows:  the  country  outside  the  synolino 
has  the  somewhat  rugged  and  irregular  mixture  of  hiUa  and  valleys  of  rather  moderate 
heights  and  depths  usual  in  Arohean  regions.  The  basic  edge  of  the  southern  nickel 
range  follows,  with  low,  gently  accentuated  surfaces  for  a  width  of  about  two  miles ; 
ftfter  which  comes  a  belt  of  quite  precipitous  hills  belonging  to  the  acid  edge.  The 
adjoining  metamorphosed  conglomerate  and  tuff  makes  a  narrow  band  of  yory  V^^ 
npitou  kills,  often  having  unscalable  cliffs.  The  inner,  softer  tuffs  and  slate  make 
the  fleor  el  a  wide  valley,  followed  by  hills  of  sandstone  in  the  middle  of  the  'iodine, 
moch  lower  however  than  the  other  hills  referred  to  before. 

Approaching  the  northern  nickel  range,  after  a  flat  valley  representing  the  slates 
and  softer  tuffs,  one  finds  once  more  a  very  mountainous  band  of  country  formed  by 
the  metamorphosed  tuffs  and  the  sudd  eruptives;  then  a  narrow  valley,  often  filled  with 
a  lake  or  muskeg,  at  the  basic  edge ;  fc^owed  by  the  irregular  Laurentian  hilb  to  thd 

Eorth. 

The  contoured  portien  of  the  map  aeoompanying  this  monograph  illustiates 
graphicaHjf  the  relationships  just  referred  to,  so  that  detailed  description  is  unsecea 
sary.  It  sketfli  be  remarJted  however  that  this  section  was  chosen  because  of  the 
conreaieBce  of  the  railway  bench  marks  in  working  out  the  levels,  and  the  railway 
has  naturally  selected  the  easiest  passes  into  and  out  of  the  flat  central  valley.  The 
acid  edge  near  Acilda  presents  a  much  less  rugged  appearance  than  is  usual  in  other 
I&rU  of  the  range. 

Although  the  country  along  the  acid  edge  is  so  precipitous  and  rough  in  character 
as  to  cause  difficulty  in  running  lines  because  of  vertical  or  even  overhanging  cliffs,  the 
total  difference  in  altitude  from  the  flat  interior  of  the  basin  to  the  enclosing  hill  tops 
is  not  more  than  about  600  feet,  so  that  the  elevations  can  scarcely  be  called  mountains. 
The  highest  points  measured  reach  not  much  over  1,400  feet  above  sea  level. 

In  general  then  there  is  an  elongated  central  area  of  low  ground  with  compara- 
tively gentle  hills  running  down  its  centre,  surrounded  by  a  margin  of  very  precipitous 
bills  rising  from  200  to  600  feet  above  the  plain.  Then  comes  a  valley  about  a  quart^^r 
01  half  a  mile  wide  on  the  northern  side  and  two  miles  wide  on  the  southern,  succeedecl 
hj  the  irregular  hilly  country  of  the  outside  Archean.  The  interior  plain  as  well  as 
tU  the  low  ground  to  the  south  of  the  eruptive  area  is  covered  with  lacustrine  clay  or 
sand,  wi^ile  the  less  frequent  level  ground  to  the  north  consists  of  sand  nad  gravel 
terraces  at  higher  leveLs. 

HYDROGRAPHY 

* 
In  a  region  so  recently  ice-covered  as  northern  Ontario  the  arrangement   of  the 

lakes  and  watercourses  is  of  a  very  youthful  character,  very  little  filling  of  basins, 

t*T  cutting  down  of  rocky  obstructions  having  taken  place,  and  yet  the  old  topography 

profoundly  affects  the  drainage  system.     The    main    river    of    the    district,  Vermilion 

HTer,  comes  in  from  Archean  country  to  the  north  as  a  singularly  straight  north  and 

icnth  chain  of  narrow  lakes  connected  by  swift  water  or  rapids.     As  soon  as  the  hilly 

border  is  passed  by  an  evidently  pre-glacial  channel  the  river  changes  its  character, 

flowing  gently  over  drift  sand  and  gravel  at  the  northwest  end  of  the  interior  basin 

^0  lake  Onwatin,  an  expansion  in  the  soft  slates.     It  then  turns  west  for  twelve  miles, 

ind  afterwards  southwest  for  six  miles,  keeping  to  the  band  of  slate  almost  to  Larch- 

i^ood,  where  it    cute    across    the    low    sandstone    ridges,    forming    rapids    and    falls. 

Arrived  at  the  southern  band  of  slate  it  expands  into  Vermilion  lake,   a  counterpart 

erf  Onwatin,  as  noted  by  Dr.  Bell,  turns  east  for  five  or  six  miles  of  placid  water,  and 
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finally  strikes  southwest  bctobb  the  acid  edge  m  lake-like  stretches  separated  by  rapiijs 
or  falls.  It  receivea  one  large  tribatary,  the  Onaping,  which  plunges  as  a  soceeaicn 
ot  violent  rapids  and  falle  where  it  crosses  the  acid  edge  on  its  way  from  the  north 
into  the  central  plain  towards  its  eaatem  end.  It  then  turns  east  following  the  alal^ 
until  it  joins  the  Vermilion  above  Larchwood. 


Fall  on  the  Onaping  over  vitropliyre  tuHa. 


The  smaller  tributaries  largely  occupy  the  same  hand  of  state,  and  it  is  clear  thit 
the  whole  drainage  system  is  mainly  controlled  by  the  peculiar  geological  atmctore  nC 
the  region. 

With  the  exception  of  Onwstin  and  Vermili<m  lakes,  which  have  in  geoieral  flat 
low  shoree  and  are  merely  expansions  of  Vermilion  river,  the  low  central  area  of  sedi- 
mentary rocks  contains  no  important  lakes,  except  Whitewater,  which  has  its  aortheni , 
shore  within  the  tuffs.  All  round  the  hilly  edge  of  eruptive  rock,  however,  we  fioit  I 
typical  "rocky  lake"  country  with  irregular  steep  shored  bodies  ot  water,  ancb  a^ 
P'airbank,  Windy,  Trout  and  Whitson  lakes.  Along  the  north^n  basic  edge  of  th'' 
eruptive  there  are  many  small  narrow  lakes  whose  basins  are  due  to  the  rapid  decaj 
uf  the  norite  between  walls  of  granite  and  gneifis  to  the  northwest  and  the  acid  pbas? 
of  the  eruptive  toward  the  southeast.  The  wider  valley  of  the  southern  basic  edge  has 
lower  hills  and  more  numerous  openings  toward  the  southeast,  and  iU  hoUowa  are 
mainly  filled  with  drift,  so  that  there  are  few  lakes  along  that  side. 

The  lakes  of  the  interior  basin  are  shallow  and  have  muddy  shores,  wliila  those 
of  the  hilly  border  are  often  very  deep  with  rocky  shoree  and  dear  water.  Tlwj  ataa<j 
usually  a  hundred  or  more  feet  above  the  valley,  and  the  small  streams  which  drain 
them  are  full  of  rapids  and  falls. 

The  Vermilion  river  and  its  tributaries  in  the  interior  valley  have  very  nie*ndarin^ 
chAnels,  and  are  engaged  in  carving  down  the  old  lake  d^osits  to  the  base  lereJ  of  tin 
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Lext  lower  outcrop  of  rock.  In  the  rocky  country  on  each  side  of  the  bafiin  their 
rhumels  are  determined  by  the  irregularities  of  the  rocky  valleys,  where  practically 
no  catting  has  been  done  since  the  glacial  period  except  in  the  unevenly  distributed 
boulder  d«y. 

METHODS  OF  SURVEY 

Different  parts  of  the  Sudbur;  district  are  in  very  different  stages  of  development, 
the  southern  portion  being  well  supplied  with  wagon  roads  and  railways,  and  having 
a  number  of  towns  and  villages,  as  well  as  cultivated  farms  in  the  clay  covered  flats 
and  valleys.  Most  of  the  country  near  the  great  mines  has  been  cleared  and  burnt 
orer^  SQioetlmeB  more  than  once,  so  that  the  rock  is  excellently  exposed,  except  inhere 
boM  under  old  lake  deposits.  The  northern  range,  on  the  other  hand,  is  still  largely 
a  vilteiieBs  covered  with  woode  and  with  few  roads  except  those  of  the  lumbermen, 
who  acis  Bow  removing  the  pine. 

fkmt  differences  are  partly  due  \m  the  richness  of  the  mines  hi  the  southern  rangA, 
tot  jiirtaps  in  an  equal  degree  to  the  passage  of  the  main  transcontinental  line  oS  th^ 
Cftiitdl—  Pacific  railway  through  it.  The  latter  circumstance  has  its  cause  in  the 
gentlor  diaracter  of  the  country  in  the  southern  part,  resulting  probably  to  a  consider- 
able «xt«it  from  the  much  greater  width  of  the  norite  mar^n  of  the  eruptive,  Norite 
veatbers  quickly  and  where  wide  forms  a  comparatively  l^vel  surface  with  gentle  hills. 

The  town  of  Sudbury  is  southeast  of  the  main  nickel  range,  and  from  it  radiate 
railways  in  various  directions,  the  main  line  of  the  C.  P.  R.  running  roughly  east  and 
vest  through  the  district ;  the  "Sault"  branch  turning  off  to  the  southwest ;  the  Algoma 
Central  running  for  eleven  miles  about  midway  between  it  and  Uie  main  line,  follow- 
ing the  basic  edge  of  the  eruptive  where  various  mines  are  at  work ;  and  finally  a  branch 
running  north  three  or  four  miles  to  the  Stobie  and  other  mines  not  now  working. 

The  whole  district  has  been  eurveyed  into  townships  six  miles  square,  and  the  lines 
between  the  square  miles  have  been  run,  as  well  as  occasionally  north  and  south  Unas 
diriding  the  square  miles  into  halves.  Unfortunately  for  the  geologist  many  of  these 
Fuireys  are  now  old,  and  the  lines  have  grown  up  or  have  been  obscured  by  lumbering 
operations,  or  fire  has  actually  destroyed  all  evidence  of  the  surveyor's  work,  so  thdit 
following  the  lines  is  difficult  and  often  impossible.  On  this  account  much  topographical 
▼ork  has  been  required  to  fix  the  geological  relationships,  especially  the  contacts  of  the 
inner  or  acid  edge  of  the  nickel-bearing  eruptive  with  the  overlying  sediments.  It  was 
decided  to  determine  the  position  of  the  acid  edge  at  points  not  more  than  a  half  mile 
•part,  the  usual  method  being  by  pacing  from  comer  posts  to  the  point  of  contact, 
while  the  basic  edge  was  mapped  in  a  more  detailed  way,  especially  in  the  neighborhood 
of  mines  or  ore  bodies.  The  latter  work  was  done  partly  by  pacing  and  prismatic  com- 
pass, or  where  there  was  local  attraction,  by  dial  compass;  and  partly  by  micrometer 
work.  There  are  parts,  however,  especially  toward  the  southeast  corner  of  the  boat 
shaped  syncliae  and  at  its  southwestern  end,  where  swamps  or  drift  deposits  hide  the 
soHd  rock  and  leave  some  uncertainty  as  to  the  line  of  contact.  The  longest  stretch 
cohered  in  this  way  is  in  the  townships  of  Falconbridge  and  Maolennan,  where  there 
is  a  gap  of  a  little  over  two  miles. 

Daring  the  field  work  in  the  southern  part  of  the  region  railways  were  larg^y 
made  use  of  as  bases,  and  in  several  places  there  are  good  wagon  roads  which  were 
of  service  in  tracing  the  basic  edge.  For  the  basic  edge  on  the  northern  range  and  for 
the  acid  edge  everywhere,  theee  modes  of  access  were  seldom  available  and  the  work 
was  done  by  tramping  through  the  woods,  or,  wbiere  possible,  by  canoes  on  lakes  and 
nven. 

It  was  found  that  the  township  maps  as  well  as  the  maps  of  mining  locations  are 
nsuaUy  accurate  in  so  far  as  lines  which  had  actually  been  surveyed  are  concerned,  ^ut 
that  the  courses  of  rivers  and  the  forms  of  lakes  are  commonly  very  badly  mapped, 
snd  that  many '  smaller  lakes  not  cut  by  a  surv^  line  have  been  omitted  altogether. 
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^^^^  (/^tormined  mainly  by  aneroid  from  fixed  poince 

The  levels  of  the  region    ^^^  marlcfl,  White's  Elevations  of  Canada  being  made 

such  »•  TtLilwy  Bt^UoJ^      ^^^  ^^  ^^^  topography  of  the  country  for  a  mile  or  two  on 

use  of.    ^'^  order      ^\.^^  pBci&c  railway  from  Murray  mine  to  Windy  lake  has  been 

eacii  side  of  tbe     »  ^^^.^^  placed  25  feet  apart.     The  work  was  done  partly  by  hand 

f4>Dtoured,    J^         aneroid,  and  except  near  the  railway  great  accuracy  of  detail  w« 

level  *"    '^        Owing  to  lack  of  time  and  the  smallness  of  the  staff  available  it  was 

not  Sim        ^  contour  the  whole  district,  but  elevations  of  many  of  the  higher  points 

"  A    fthe  chief  lakes  are  given  on  the  map.     As  these  were  determined  by  aneroid. 

d  often  at  long  distances  from  the  railway,  their  accuracy  is  only  approximate. 

CLASSIFICATION  OP  THE  ROCKS 

Underlying  the  sheet  of  nickel-bearing  eruptive  there  are  various  sedimentary  ^nd 
eruptive  rocks  which  have  always  been  placed  in  the  Laurentian  and  Huronian.  The 
Laurentian  was  originally  supposed  to  be  the  older  of  the  two,  but  it  is  now  known 
that  it  has,  in  many  places  if  not  all,  an  eruptive  contact  with  the  Huronian,  so  that 
its  age  must  be  later.  The  Laurentian  consists  wholly  of  eruptive  rocks  but  the 
Huronian  contains  more  sediments  than  eruptives.  The  oldest  rocks  of  the  distritrt 
are  the  banded  iron  formation  and  the  schiste  associated  with  it,  but  they  nowhere 
occur  in  the  neighborhood  of  the  nickel  ranges,  though  they  are  developed  in  interesting 
ways  on  the  north  shore  of  lake  Wahnapitae  not  far  to  the  east,  and  in  Hutton  and 
adjoining  townships  to  the  north.  The  iron  formation  consists  of  silica  of  a  qusrtaitic 
cr  jaspery  kind  interbanded  with  magnetite,  in  Hutton  township  affording  great  bodi« 
of  fairly  good  magnetic  ore.  15  These  rocks  have  been  placed  in  the  Lower  Huronian 
by  the  geologists  of  the  Bureau  of  Mines,  the  equivalent  of  the  Keewatin  as  lately 
defined. 

Their  relationship  to  the  sediments  south  of  the  southern  nickel  range  is  not  quit"* 
certain,  but  the  latter  are  generally  considered  younger  and  have  hitherto  been  put 
with  the  rocks  of  the  original  Huronian  area  as  Upper  Huronian,  but  by  the  new 
classification  will  be  Lower  Huronian. 

The  widespread  sedimentary  rocks  south  of  the  nickel  range  differ  materially  from 
those  of  the  original  Huronian,  however,  containing  no  bands  of  limestone  nor  red 
jasper  conglomerate  and  very  little  white  quartzite,  and  being  generally  more  eartea- 
sively  metamorphosed.  They  include  distinctly  stratified  graywacke  or  quartzite  with 
slaty  bands,  probably  with  a  synclinal  arrangement,  as  suggested  by  Dr.  Barlow,  since 
there  are  two  parallel  bands  with  arkose  between.  The  arkose,  though  apparently 
later  than  the  graywacke  and  included  in  its  syncline,  shows  very  l*ttle  evidence  uf 
stratification  in  most  places,  and  is  often  so  far  re-crystallized  as  to  look  like  felsite  or 
fine-grained  gneiss.  It  has  frequently  been  taken  for  an  eruptive,  and  has  been  spok-^n 
of  as  syenite,  but  its  parallelism  with  the  well  stratified  graywacke  and  its  general  fidd 
relations  make  it  almost  certainly  a  sedimentary  rock.  The  slaty  graywacke  is  often 
crowded  with  whitish  or  gray  pseudomorphs  after  staurolite,  and  is  what  Dr.  Selwyn 
ramed  ''rice  rock."  Occasionally  the  pseudomorphs  are  far  too  large  for  grains  "i 
rice,  and  reach  four  or  five  inches  in  length. 

When  the  slaty  graywacke  lies  beside  large  granite  masses,  as  near  the  Frood  mine. 
it  may  become  more  schistose,  so  as  to  form  mica  schist  or  fine-grained  gneiss. 

In  some  parts  of  the  region,  especially  toward  Whitefish  and  Worthington,  there 
are  pale  gray  and  very  cleavable  slaty  rocks  without  the  coarser  textured  layers,  prob- 
ably of  the  same  age  as  the  rocks  previously  described. 

North  of  Ramsey  lake  and  in  other  places  there  are  considerable  areas  of  gray- 
wacke conglomerate,  usually  showing  little  evidence  of  stratification  and  consisting 
of  a  dark  gray  or  black  matrix  enclosing  angular  or  rounded  pebbles  and  boulders  01 


15  See  Bur.  yjnes,  19C3,  pp.  3]8-^21;  aod  1904,  pp.  216-221  and  222-224. 
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various  rocks,  such  aa  vein  quartz,  quartzite  and  granite.  In  appearance  they  suggest 
:«  greatly  metttmorphosed  boulder  clay,  and  it  is  not  impossible  that  they  originated 
by  ice  action. 

^ough  the  relatione  of  this  conglomerate  to  the  slaty  graywack^  are  somewhat 
obscure,  it  appears  to  be  younger,  the  quartsite  boulders  probably  coming  from  harder 
quartsitic  layers  of  the  previously  mentioned  rocks. 

A  narrow,  discontinuous  band  of  undoubtedly  water  formed  conglomerate, 
rery  like  some  parts  of  the  typical  Huronian  conglomerate  north  of  lake  Huron, 
stretches  for  about  two  miles  northeast  and  southwest  near  Stobie  mine;  and  near 
by  is  a  small  hill  of  white  quartsite  like  that  near  Lake  Huron.  Just  how 
tiiese  rocks  should  be  placed  with  regard  to  the  more  widely  spread  rocks  is  uncertain, 
tut  they  have  been  tilted  and  faulted  in  the  same  way  and  are  probably  of  the  same 
general  age,  t.e.,  Huronian. 

All  the  older  rocks  of  the  region  have  been  ^eatly  faulted,  the  faults  being  very 
namerous  but  usually  with  a  small  throw;  and  in  various  places  there  are  crush  con- 
{^iomerates  along  the  .planes  of  faulting.  Dr.  Barlow  in  his  map  of  the  Copper  Cliff 
region  indicates  a  series  of  close  foLds  in  the  schistose  rocks,  and  it  is  quite  probable 
that  mosi  of  the  Huronian  has  been  sharply  folded  by  the  elevation  of  neighboring 
Lsurentian  arvM,  but  our  work  was  not  detailed  enough  to  prove  this  relationship. 

Eruptive  Rocks  in  tlie  Huronian 

The  aedimentary  rocks  described  above  are  associated  with  green  schists  and 
vtrious  greenstones  and  other  basic  eruptives  which  seem  to  be  of  much  the  same 
age.  The  schiste  may  be  sheared  diabases  or  gabbros,  now  reduced  to  chloritic  and 
bomblendic  rocks;  but  beside  them  or  intermingled  with  them  are  hornblende  porphy- 
rite,  with  large  crystals  of  hornblende,  and  white  spotted  rooks,  perhaps  once  porphyritea 
containing  feldspar  crystals.  In  many  places  these  rocks  pass  into  a  very  fine-grained 
Qorite,  entirely  different  in  character  from  the  nickel-bearing  norite,  and  of  course 
much  older  than  that  important  rock.  In  a  few  places  there  are  well  developed  ''pillow 
structures"  and  amygdaloidal  or  concretionary  forms  that  must  be  explained  as  resulting 
from  surface  volcanic  flows.  Hills  made  up  of  these  various  basic  rocks  extend  for 
several  miles  along  the  southeastern  edge  of  the  main  nickel  range,  from  Blesard  to 
Elsie,  and  they  are  found  less  extensively  in  several  other  parts  of  the  region. 

Other  basic  eruptives,  such  as  hornblende  porphyrite  and  gabbro,  form  long  bandd 
Ci  sometimes  small  laccoliths  entirely  enclosed  in  the  Huronian  sediments  and  often 
tiiting  them  up  in  such  a  way  as  to  prove  them  later  in  age,  as  in  the  hill  east  of 
Sudbury  and  a  ridge  south  of  Copper  Cliff.  Though  later  thian  the  sediments  they  are 
^apposed  to  be  older  than  the  nickel  eruptive,  and  may  represent  earlier  effusions  of 
the  same  magma,  since  small  pockets  of  nickel  ore  occur  in  them. 

Fine  and  coarse-grained  granite  also  penetrates  the  arkose,  in  general  older  than 
the  nickel-bearing  rock,  though  one  band  of  red  granite  near  Murray  mine  seems  to> 
hare  been  later.  Some  of  the  granite  may  even  be  a  re-melted  or  re-arranged  part  of 
the  arkose,  thougb  this  has  not  been  clearly  proved. 

At  one  point  north  of  Sudbury  a  grayish  quartz-porphyrite  rises  through  the 
arkose,  superficially  very  like  the  enclosing  rock. 

In  general  all  these  acid  eruptives  and  many  of  the  basic  ones,  though  later  in  ago 
than  the  Huronian  sediments,  are  older  than  the  nickel-bearing  eruptive  and  the  rocks 
which  overlie  it;  and  are  considered  to  belong  to  the  Huronian  rather  than  to  a  ay 
liter  seriea. 

The  Lsurentian 

In  addition  to  the  medium  and  fine-grained  granites  mentioned  above  there  are 
coarse  granites  and  syenites  often  porphyritic,  which  merge  into  gneiss  and  have  been 
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placed  in  the  Laurentian  by  most  writers.  There  are  considerable  areas  of  thesn 
locks  from  Copper  Cliff  west  to  Creighton  mine,  eyidently  younger  than  the  green 
Huronian  schists,  since  they  contain  patches  and  elongated  strips  of  them;  but  gen^ 
orally  older  than  the  norite,  which!  often  grows  finer-grained  where  it  approaches  them. 
Still  farther  to  the  west  ia  a  great  area  which  has  always  been  mapped  as  Laurentiao^ 
and  this  expands  to  the  northward  and  forms  the  nortfaiwestem  country  rock  of  maaj 
of  the  ore  bodies  along  the  northern  nickel  range. 

Tb^re  is  a  good  deal  of  variety  in  these  rocks,  most  of  which  are  granitoid  gneiss^ 
of  a  dull  flesh  color.  They  may  have  the  composition  of  syenite  or  of  grano-dioriti^^ 
and  very  commonly  they  include  angular  or  tailed  out  masses  of  greenstone  or  sreei^ 
fchist,  sometimes  of  large  extent.  The  gneissoid  structure  is  sometimes  parallel  to  th^ 
edge  of  the  norite^  but  at  difFerent  points  it  may  be  found  striking  in  almost  asj 
direction,  so  that  the  schistosity  is  probably  older  in  origin  than  the  nickel-beariag 
rock,  and  not  a  result  of  that  eruption,  like  the  schistosity  of  the  Huronian  rock^ 
)u8t  to  the  southeast  of  the  main  nickel  range.  There  are  probably  granites  of  late^ 
age  enclosed  in  the  granitoid  gneiss,  but,  so  far  as  known,  these  are  older  than  ih^ 
nickel  eruptive.  A  bright  flesh  red  granite  of  coarse  texture,  cut  by  the  Foy  offsH 
from  the  northern  nickel  range,  is  probably  of  this  character. 

Comparatively  little  time  has  been  devoted  to  the  Laurentian,  and  it  should  he 
stated  that  more  or  less  greenstone  or  green  schist,  probably  of  Huronian  age^  an<j 
even  a  few  small  bands  of  the  iron  formation  are  covered  by  the  Laurentian  oolor^ 
C(Mnpara£ively  large  greenstone  areas  are  known  to  exist  west  of  Windy  lake  and  eas:^ 
of  Blue  lake,  near  lake  Wahnapitae,  but  lack  of  time  prevented  careful  mapping  oj 
these  tracts,  and  they  are  not  separated  from  the  Laurentian. 

In  our  classification  all  the  rocks  referred  to  the  Laurentian  and  Huronian  arn 
considered  to  belong  to  the  Archean,  while  this  rocks  above  them  are  looked  on  a^ 
probably  of  Animikie  or  later  age. 

Rocks  above  the  Archean 

The  rocks  next  in  age  to  the  Laurentian  appear  to  be  the  sedimentary  series  enj 
closed  in  the  basin  of  the  nickel-bearing  eruptive,  which  probably  represent  approxj 
imately  the  Animikie  of  western  Ontario.  It  is  curious  that  these  are  nowhere  fonnt^ 
in  contact  with  the  two  lower  series,  the  Huronian  and  Laurentian,  the  eruptive  sheej 
always  separating  the  upper  rocks  from  the  lower,  evidently  because  the  division  b^ 
tween  the  unmetamorphosed  Animikie  and  the  more  crystalline  Archean  provided  a^ 
ensily  invaded  plane  for  the  laccolithic  magma  to  spread  out  in.       When  that  toot 

I 

place  the  upper  sedimentary  deposits  were  in  a  sense  floated  off  from  their  foundation^ 

The  rocks  here  classed  as  Animikie  may  be  subdivided  into  four  formations,  ih\ 
Trout  lake  conglomerate,  the  Onaping  tuff,  the  Onwatin  slate  and  the  Cfaeknsfoir^ 
sandstone,  employing  local  names  for  the  sake  of  convenience  of  description. 

The  Trout  lake  conglomerate  with  coarse  pebbles  or  boulders  of  fip'anite  and  othe 
rocks  is  evidently  basal  and  now  rests  everywhere  upon  the  ''acid  edge"  of  the  nick«> 
bearing  eruptive,  which  has  profoundly  acted  on  it  by  heated  solutions,  so  that  it  i{ 
now  the  most  resistant  rock  of  the  series. 

The  Onaping  tuff  is  well  displayed  at  the  high  falls  of  Onaping  river,  where  thi 
dark  fine-grained  volcanic  sediments  overlie  the  Trout  lake  formation;  but  the  tuffi 
occur  without  a  break  all  round  the  basin. 

The  Onwatin  slate  is  black,  carbonaceous,  and  very  fissile,  and  lies  between  th^ 
tuff  and  sandstone,  but  is  too  soft  to  be  well  represented  in  the  rock  exxMMures. 

The  Chelmsford  sandstone  runs  as  low  sharp  ridges  down  the  centre  of  the 
being  best  represented  at  Chelmsford  and  Larchwood. 
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STRATIQRAPHY  OP  THE  NICKEL  BA51N 

The  great  complication  of  the  Huronian  aedimenta  and  the  eruptivee  penetrating 
them,  as  well  as  the  interruption  of  Lanrentian  granitoid  gneias  hare  made  it  im- 
ponUe  in  the  time  at  our  disposal  to  work  out  witb  any  definiteneas  the  thi<^es8  and 
detailed  reUtionshipB  of  the  rocks  lying  below  the  nickel  eruptive,  though  their  prob- 
tbie  suooeasioii  in  age  haa  been  pretty  certainly  determined.  With  regard  to  the 
Mnptive  sheet  itself  and  the  overlying  sediments,  much  more  is  known  and  a  fairly 
cnmplete  account  of  their  relationships  can  be  given.  Thougb  the  eruptive  is  later  in 
ige  than  the  pediments,  it  is  convenient  to  begin  with  it  as  tha  lowest  rook  in  Uie 
fieries. 

Tlie  Sudbury  Niclcei-beariag  Emptlve 

The  rock  always  found  associated  with  the  nickel  deposits  is  found  to  be  nonte 
vherever  fresh,  as  ahown  by  von  Foullon  and  Prof.  Walker  and  confirmed  by  Dr. 
Btfknr  and  myself;  but  it  is  very  often  weathered  so  as  to  have  th^  composition  of 
diorite.  It  haa  various  shades  of  gray,  generally  dark  along  the  most  productive  part 
d  the  southern  nickel  range,  and  passea  insensibly  into  pale  fipray  or  flesh  colored 
mjcropegmatitic  syenite  or  granite  towards  the  innw  and  upper  edge.  The  width 
of  the  band  is  quite  variable,  running  from  four  and  one-fiftK  miles  near  the  Creighton 
&nd  Murray  mines  to  five-sixths  of  a  mile  at  the  narrowest  part  near  the  northeastern 
corner  of  Morgan  township.  The  average  width  of  the  southern  side  of  the  eruptivo 
band  U  3.1  miles,  and  of  the  northern  1.9  miles;  and  the  total  average  width  is  2.5 
nika.  Where  thSe  band  ia  wide  quite  half  of  it  ia  dark  gray  norite;  but  where  it  la 
rarrower  the  acid  (granitic)  portion  takea  up  more  than  half;  and  at  the  narrowest 
point  the  noritic  phaae  ia  almost  absent.  What  has  been  said  of  the  basic  portion  of  the 
rock  applies  in  a  general  way  to  what  may  be  called  its  moat  basic  fringe,  the  nickel 
and  copper  sulphides.  Roughly  speaking,  ore  bodies  are  more  numerous  and  larger 
where  th)e  whole  eruptive  is  wide,  and  less  numerous  or  absent  where  it  is  narrow. 

The  length  of  the  boat-shaped  eruptive  sheet  is  36.2  miles,  and  its  greatest  width 
16.6  miles,  the  average  width  being  13.6  miles ;  so  that  the  whole  area,  covered  as  well 
as  exposed,  is  495  square  miles.  The  inward  dip  of  the  contact  between  the  ore  bodies, 
or  the  basic  edge  of  the  eruptive  when  ore  is  absent,  with  the  underlying  Huronian 
or  Lanrentian  rock  runs  from  20^  to  64^,  and  the  average  dip  may  be  estimated  ba- 
tveen  30^  and  45^.  As  the  inward  dip  of  the  overlying  sediments  averages  about  30^, 
this  will  be  taken  as  the  true  average  dip  of  the  whole  series  of  rooks. 

Accepting  the  dip  at  38^,  the  eruptive  sheet  has  an  average  thickness  of  1.25  miles. 
If  thifi  thickness  ia  retained  in  the  parts  hiidden  beneath  the  sediments,  the  total 
rolome  of  the  sheet  is  nearly  600  cubic  miles;  but  probably  the  sheet  is  thicker  in 
central  parts,  and  certainly  all  the  edges  have  lost  greatly  by  erosion,  so  that  the 
original  volume  must  have  been  very  much  greater  than  600  cubic  miles.  As  the 
circamference  of  the  basin  is  80  miles,  one  mile  added  to  its  margin  would  increase  the 
idame  by  100  cubic  miles,  and  in  the  beginning  the  total  volume  may  have  been  l,OfX) 
cubic  miles  or  more.  As  the  basin  ^ow  stande  the  northwestern  edge  of  the  eruptivo 
bts  an  elevation  of  about  300  feet  above  the  southeastern  edge,  perhaps  due  to  more 
rapid  weathering  of  the  much  wider  basic  part  found   along  the  southeaetem   side. 

The  basic  edge  sends  offsets  into  the  surrounding  rocks  for  distances  up  to  eight 
z&ilea,  in  places  continuotUB  and  dike-like,  but  often  discontinuous  and  irregular;  and 
the  acid  edge  also  projects  into  the  overlying  rocks,  though  none  of  the  apophyses  have 
teen  traced  for  notable  distances. 

The  kywer  rocks  have  been  greatly  crushed  and  faulted,  and  coarse  breccias  have 
rften  been  formed  of  the  blocks,  cemented  with  narrow  bands  of  norite  or  wi£h  ore. 
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Qeaeral  Features  of  the  Basin 


The  origin  of  the  s;iiclinal  buin  wta»e  rocks,  ranging  from  the  nickel-beariBf 
eruptive  beneath,  to  tha  Chelnuford  sandctone  on  top,  hare  joBt  been  deecribed  i> 
most  euiljr  explained  by  supposing  that  the  souroe  of  the  600  M  1,000  cubic  milu  of 
eruptive  magma  now  solidified  a«  the  great  laocolithio  sheet  was  immediately  buteaUi 
the  baatn  itself.  At  the  magma  welled  up  and  spread  out  broadly  beneatb  the  origiB- 
vlly  horisontal  sediments  the  floor  of  crystalline  Archean  rocks  (Hnroniaa  and 
Laurentian)  collapsed  owing  to  lack  of  support  and  underwent  great  faolting  sad 
shearing,  as  may  be  seen  in  the  complex  system  of  fault  plane*  and  crush  brecdss  dis- 
played near  Sudbury. 


Cruahbreccift,  hill  eonth  of  Creighton. 

In  a  general  way  the  sedimentary  series  of  the  basin  was  cushioned  by  the  mdtcc 
sheet  more  than  a  mile  thick  beneath  it,  so  that  faulting  is  not  rery  prevalent  in  the 
upper  rocks;  but  the  gradual  sinking  of  the  substructure  brought  the  uppermost  lijet 
that  of  the  Chelmsford  sandstone,  into  compreesion,  causing  gentle  anticlinal  folds 
Or  elongated  domes. 

The  sources  of  the  magma  extended  from  northeast  to  southwest,  so  that  the  main 
effect  of  the  collapse  of  the  underlying  Archean  rocks  wae  to  produce  compression  it 
right  angles  to  this  plane.  Hence  we  find  a  well  marked  slaty  cleavage  in  all  paru 
of  the  sediments  which  were  not  impregnated  with  materials  from  the  eruptive  and  a> 
I'ardened.  The  fissure  from  which  the  molten  rock  came  was  probably  somewhat  curved, 
teing  convex  toward  the  northwest,  bo  that  the  slaty  cleavage  in  the  southwest  end  ot 
the  syndine  runs  from  60'*  to  70°,  while  toward  the  east  end  it  bends  to  80°  or  tvto 
to  southeast  at  the  extreme  coruM*.  I 
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In  Ksneral  th«  slaty  claavage  is  nearly  vertical  with  a  tendency  to  incline  toward 
the  aoQtheast;  bat  along  that  side  this  tendency  bec<xnes  more  marked  until  at  the 
«dge  a  well  defined  schistose  atructure  is  developed,  dipping  even  45"  or  35^  to  the 
icntheast  and  flattening  the  pebbles  of  the  basal  conglomerate,  as  on  Whitewater  lake. 
^ince  the  aruptive  sheet  is  nearly  twice  as  thick  on  the  southeast  as  on  the  northwest 
lide  (the  width  on  the  surface  being  3.1  miles  to  1.9  miles)  the  greater  weight  may 
tire  had  an  important  effect  in  producing  a  more  extensive  collapse  on  this  side,  or 
flie  the  ainking  of  the  snbstrnctures  waa  greater  here,  permitting  a  thickening  of  tho 
theet.     The  fractured  and  faulted  and  slickensided  character  of  the  country  rock  3,t 


Fault  bill,  sonth  of  Creighton 


ihe  Crnghton  and  North  Star  mines  may  be  accounted  for  in  thia  way.  It  IB  possible 
too  that  the  pecnliar  broad  bay-like  margin  of  the  acid  edge  between  Gordon  anJ 
Whitewater  lakes  and  the  projection  of  two  long  and  important  ofisets  from  the  haaic 
edge,  at  Victoria  mine  and  Copper  Cliff,  as  well  as  the  separate  nickel-bearing  band 
rf  Frood  and  Stobie  mines,  may  be  brought  into  connection  with  the  great  weight  of 
the  flnid  or  plastic  magma  at  this  part  of  the  southern  edge,  where  it  is  thicker  thai 

After  the  emption  of  the  nickel-magma  a  long  continued  procves  of  segregation 
took  place,  to  scxue  extent  at  least  under  the  influence  of  gravitation,  the  anlphidea 
nuking  into  depreasiona  of  the  Archean  substratum,  and  thie  more  acid  and  lighter 
Fortions  of  the  rock  rising  to  the  upper  part  of  the  sheet.  The  great  thickness  of 
the  overlying  sediments,  estimated  at  10,330  feet  (with  an  average  dip  of  30°)  was 
tafficient  to  render  the  cooling  exceeding  slow,  permitting  of  a  very  perfect  s^ara- 
tion  of  the  heaviest  ingredients,  which  were  also  the  most  fluid,  at  the  bottom. 
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Later  Bruptives 


As  explained  before,  the  nickel-bearing  eruptive  is  younger  than  the  series  oi 
sediments  which  rest  upon  it,  but  it  is  by  no  means  the  latest  eruptive  of  the  district. 
Penetrating  its  edge  near  Murray  mine  and  Copper  Cliff  there  are  flesh-colored  tu 
gray  medium-grained  granites,  and  within  the  eruptive  north  of  Murray  mine  and 
near  Whiteon  lake,  as  well  as  in  other  places,  there  are  pale  or  flesh-colored  granit*'; 
rocks,  probably  later  dikes  or  irregular  bosses;  so  that  the  main  laccolithic  sheet  wis 
lollowed  by ^  more  acid  flows  of  a  somewhat  later  age,  but  perhaps  before  the  sheer 
had  completely  lost  its  heat. 

Probably  at  a  much  later  time,  after  the  whole  region  had  cooled  down,  fiseuns 
several  miles  in  length  and  often  more  than  100  yards  wide  were  opened  through  &]1 
the  earlier  rocks  and  filled  with  olivine  diabase,  the  freshest  rock  in  the  region.  Thi^ 
took  place  after  even  the  most  fluid  and  lowest  portion  of  the  nickel-eruptive,  th-; 
pyrrhotite  of  the  ore  bodies,  had  completely  cooled,  for  the  dikes  cross  indiff^rentlr 
from  it  to  the  granitoid  gneiss  or  the  norite,  but  have  a  more  glassy  edge  against  the  ore 
than  against  the  other  rocks,  since  the  sulphides  were  better  conductors  of  heat  and 
chilled  the  dike  more  quickly. 

These  very  numerous  olivine  diabase  dikes  remind  one  of  the  dikes  and  ''Logan 
sills"  of  the  Port  Arthur  Animikie  and  may  be  of  the  same  age,  Keweenawan,  thoua:'i 
there  is  no  direct  proof  of  this,  since  distinctively  Keweenawan  beds  have  not  been 
found  in  the  Sudbury  district,  the  nearest  point  at  which  they  are  known  being  on. 
the  east  shore  of  lake  Superior  150  miles  away. 

Still  later  than  the  diabase  dikes,  and  the  latest  known  rocks  of  the  districr, 
except  the  Pleistocene,  are  some  narrow  granite  dikes  which  cut  the  diabase  itself 
about  three  miles  west  of  Sudbury.  These  are  probably  poet-Keweenawan.  It  is  under- 
stood of  course  that  all  the  rocks  described  are  to  a  greater  or  less  extent  covered  wit  i 
boulder  clay,  moraines,  kames  and  eskers,  and  that  wide-spread  beds  of  stratified  clay, 
sand  and  gravel  deposited  in  post-glacial  lakes  come  later  still;  but  none  of  the  fossil- 
iferous  beds  of  the  Palaeozoic  touch  the  district  so  as  to  fix  the  upper  time  limit  d 
the  unfossiliferous  rocks  above  described.  The  nearest  Palaeozoic  strata  are  tbe 
Cambro-Silurian  beds  of  Georgian  bay,  86  mil^s  to  the  southwest. 

Thie  succession  of  rocks  in  time  is  given  in  the  following  table: 

Table  of  Formations 

PLEISTOCENE Sand  and  clay. 

( lAtest  granite  dikes. 

c vwirwv  A  w  A  K  J  Olivine  dlabaae  dikes. 

KEWJiENAWAN |  Granite. 

I  Sudbury  nickel-bearing  eraptive. 

/  Chelmsford  sandstone. 

ANiMTiTTF  I  On watln slate . 

ANIMIKIE lonapingtnff. 

I  Trout  Lake  conglomerate. 

^  Laurentian Granitoid  gneias . 

I  /  Acid  and  basic  Huronian  eruptiyes. 

ARCHE AN  . . ^   TT„^„5-.n  i  Ramsay  Lake  gray wackft-conglomerate. 

I   Huronian <  Copper  cliff  arkoae. 

l^  V  McKim  graywackd. 

CHARACTER  OF  THE  SUDBURY  ORES 

The  ores  of  the  Sudbury  mining  district  are  extraordinarily  uniform,  three  snl* 
p  hides  only  making  up  practically  the  whole  of  most  of  the  ore  bodies,  and  only  two 
BH  a  rule  presenting  themselves  to  the  eye,  pyrrhotite  or  magnetic  pyrites,  and  chako- 
pyrite  or  copper  pyrites.  The  third  one,  pentlandite,  is  much  the  most  importanc 
though  commonly  invisible  in  the  ore  except  at  a  few  of  the  richer  mines,  where  it 
appears  only  occasionally. 
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The  mineral  present  in  much  the  largest  amount  is  pyrrhotite^  a  sulphide  of  iron 
whoee  composition  as  given  varies  from  Fe^Sg  to  Fei^Sn.  It  is  pale  bronze  with 
bright  metallic  lustre  on  fresh  surfaces,  but  quickly  tarniflhes  to  brown,  and  very 
readily  weathiBrs^  turning  to  a  rusty  mass,  the  gossan  which  is  so  characteristic  of  all 
the  nickel  mines.  It  almost  never  appears  in  crystals,  though  a  certain  platy  char- 
acter at  a  few  mines  suggests  crystalline  structure,  and  it  may  be  from  coarse  to  fine- 
grained.- Its  property  of  magnetism  distinguishes  it  from  other  sulphides,  since  it  i« 
easily  atta'acted  by  the  magnet,  while  others  are  not,  but  the  strength  of  its  magnetisiii 
varies  considerably  in  different  localities,  for  reasons  not  certainly  understood.  Tho 
most  highly  magnetic  ore  of  the  region  is  found  at  Blue  lake  toward  the  northeastern 
end  of  the  ranges,  specimens  from  there  having  distinct  polarity  and  attracting  iron 
6Inig8.  In  other  parts  the  pyrrhotite  is  too  feebly  magnetic  to  do  this,  though  it 
a  ways  shows  a  powerful  effect  on  the  c(»npass  or  dip  needle.  Attempts  have  been  made 
to  locate  ore  bodies  where  hidden  by  drift  or  obscured  in  other  ways  by  means  of  the 
dip  needle  or  more  delicate  appliances,  such  as  the  Thompson-Thal^n  magnetometer, 
and  a  considerable  amount  of  magnetic  survey  work  has  been  done  by  Messrs.  Nystrom, 
Kay,  Miller  and  others,  for  the  Mond  Company,  the  Lake  Superior  Power  Company 
and  Mr.  Thomas  A.  Edison.  It  cannot  be  said  however  that  up  to  the  present  anv 
\ery  important  practical  results  have  been  attained  by  this  method  of  exploration. 

In  a  few  places  pyrrhotite  has  occurred  almost  to  the  exclusion  of  copper  pyrites, 
»s  at  Gertrude  mine,  where  there  was  so  little  copper  in  the  ore  that  plans  were  made 
ht  the  8ault  Ste.  Marie  for  roasting  it,  and  reducing  the  resulting  oxide  directly  to 
ferro-nickel ;  but  even  at  the  Gertrude,  mining  operations  Boon  showed  a  considerable 
amoant  of  chalcopyrite,  making  the  ore  unsuitable  for  that  purpose. 

Though  the  chalcopyrite  is  generally  present  in  much  less  quantity  than  the 
pyrrhotite,  occasionally,  as  at  the  Copper  Cliff  in  early  days,  it  may  form  the  larger 
proportion  of  the  ore.  The  two  sulphides  commonly  occur  together,  the  brassy  lustre 
(f  the  chalcopyrite  distinguishing  it  from  the  bronze  of  the  pyrrhotite,  and  polished 
snrfaces  of  ore  show  quite  irregular  arrangements  of  the  two  minerals.  They  do  not 
appear  to  be  very  minutely  intermixed  as  a  rule  however,  and  it  is  not  difficult  to 
Klect  fairly  pure  examples  of  each. 

Pure  pyrrhotite  contains  on  the  average  about  3.21  per  ceint.  of  nickel  in  the 
Sadbury  region,  and  pure  copper  pyrites,  having  the  composition  CuFeSa,  contains 
S4.5  per  cent,  of  copper.  Since  the  ores  of  the  district  produce  on  the  whole  about 
equal  amounts  of  the  two  metals,  the  proportions  of  the  two  minerals  in  the  ore  must 
be  about  10  parts  of  pyrrhotite  to  one  of  chalcopyrite. 

The  variations  in  the  proportions  of  the  two  minerals  even  in  thie  same  ore  body 
are  sometimes  wide,  as  at  Copper  Cliff,  where  the  percentages  obtained  in  different 
years  present  differences  such  as  4.65  copper  to  4.46  nickel  at  one  time  and  7.81  copper 
tc  2.37  nickel  at  another.  The  different  mines  vary  even  more  widely  from  one  another 
in  this  respect,  the  Creighton,  for  example,  having  nearly  5  per  cent,  of  nickel  to  2  of 
copper,  in  contrast  to  the  percentage  given  above  for  Copper  Cliff. 

It  is  probable  that  the  chalcopyrite  is  a  little  more  mobile  in  the  ore  bodies  than 
fhe  pyrrhotite,  since  it  is  more  ccMumonly  found  filling  fissures  in  the  country  rock, 
fr  as  a  film  between  slickensided  surfaces  of  the  later  diabase  dikes.  It  has  been 
observed  also  that  at  Copper  Cliff  the  ore  body  was  richer  in  copper  when  narrow,  and 
io  nickel  when  wide,  so  that  the  relations  to  the  adjoining  rocks  appear  to  have  bome 
inflaence  on  the  distribution  of  the  two  minerals. 

The  third  and  most  important  mineral  is  pentlandite,  a  rich  ore  of  nickel,  having 
the  composition  (Fe,  Ni)  8,  with  a  varying  amount  of  nickel  sometimes  reaching  35 
per  oent.  or  more.  It  is  not  easily  distinguished  from  the  pyrrhotite  in  which  it  is 
^bedded  in  fresh  ore,  the  main  difference  being  its  rather  perfect  octahedral  cleavage, 
^nt  its  bras^  lustre  on  slightly  weathered  surfaces  is  characteristic.     It  has  not  beiin 


Bui^u  of  Mines                                             \\ 
Id  

mines   probably   because  too  finely  disseminated;  bat 
^ufiil    in    ji    number  of  *^^^^  ^^^  a  few  othjer  deposits,  it   sometimes  occurs  with] 

eig   ton,     ^*^      .'''vLm*!     As  experiments  carried  out  by  several  persons,  inckdii 
cleavasee  half  an  mcb  wide-  ,  *^  ,   ^   .,   .      ,  j  ^.u  *      •*!.  is  v 

Messrs.   Browne    Judson,  VickBon  and  Ogilvie,  have  proved  that  with  fine  crushing 

magnet  will  separate  a  more  magnetic  part  with  little  nickel  from  a  lees  m%©i^>i 
part  rich  in  nickel  it  seems  probable  that  most  if  not  all  of  the  nickel  U  containei 
in  pentlandite  which  is  non-magnetic,  and  that  the  pure  pyrrhotite  would  be  fo\ic' 
to  contain  little  or  no  nickel. 

Iron  pyrites  in  both  its  varieties  is  not  infrequent  in  the  ore  deposits,  sometiisM 
9^  distinct  octahedral  crystals  enclosed  in  pyrrhotite,  sometimes  in  larger  quantitin 
vrith  no  crystal  forms  and  belonging  to  the  variety  marcasite.     In  the  latter  case 
may  contain  a  considerable  percentage  of  nickel,  as  near  the  Worthington  mine. 

Several  other  compounds  of  sulphur  and  arsenic  with  iron  and  nickel  occur  in  tl 
deposits,  but  in  such  small  quantities  as  to  have  no  importance  as  ores,  so  that  the] 
may  be  left  for  consideration  to  the  chapter  on  the  minerals  of  the  nickel  region 


RELATIONS  OF  ORE  TO  ROCK 

It  has  already  been  stated  that  the  Sudbury  ore  deposits  are  all  connected  with  ^^l 
single  sheet  of  eruptive  rock  or  its  offsets,  but  it  will  be  well  to  discuss  the  relation 
of  ore  to  rock  more  in  detail,  since  this  has  a  very  practical  bearing  for  the  prospectcrj 
and  miner  as  well  as  great  theoretic  interest  for  the  geologist  and  mining  engineer. 

Prospectors  long  ago  recognized  that  the  ore  is  always  associated  with  a  particular 
kind  of  rock,  diorite  as  it  was  generally  called,  though  the  work  of  von  Foullon,  Prof. 
Walker  and  others  has  proved  that  it  is   norite,    a    variety   of   gabbro,    in    which'    ^ 
rhombic  pyroxene  is  important.     On  the  ordinary  weathered  surface  of  the   roc^   ^'> 
cafiily  attacked  a  sulphide  as  pyrrhotite  practically  never  shows  itself,  being  completelv 
oxidized  to  limonite,  whose  rusty  brown  color  is  very  characteristic.    In  the  field,  t^Kexv- 
fore,  it  is  the  burned-looking  rock  covered  with  gossan  which  attracts  attention,   atD<^ 
this  has  been  so  carefully  sought  for  that  every  patch  of  it  surrounding  the   niek^^ 
eruptive  has  been  taken  up  by  prospectors.     The  gossan  varies  in  thickness   from    * 
mere  film  to  deposits  of  limonite  several  feet  thick,  and  almost  important  enoiaeli  t* 
be  worked  as  iron  ores.     It  is  only  where  an  impervious  sheet  of  till  has  coTered.   th 
freshi  rock  surface  that  the  sulphides  are  still  found  fresh,  and  I  have  obs^-ved    t:h: 
only,  on  a  finely  polished  and  striated  surface  at  the  Creighton  mine,  now  comptest;^ 
removed.     Even  in  the  few  years  since  mining  began,  the  older  strippinas  aiul    th 
waste  rock  have  been  so  weathered  that  fresh  material  can  no  longer  be  seen 
large  fragments  must  be  broken  to  show  the  unchanged  sulphides. 

In  crossing  the  eruptive  from  the  acid  edge  toward  the  basic  edge  little 
holes  like  ''pock  marks''  are  the  first  indication  of  ore,  and  they  may  occur 
mile  or  rarely  eyen  a  mile  from  the  actual  edge,  with  rock  surfaces  free  from 
between.    As  the  basic  edge  is  approached,  in  most  cases  the  spots  are  closer 
or  form  blotches  which  unite  into  a  sheet  of  gossan  over  ore  bodies  at  the 
the  eruptive  and  for  a  short  distance  beyond  over  the  country  rock. 

Ore  bodies  are  not  found  everywhere  along  the  basic  edge,  though  one  may 
for  miles  along  that  edge  in  places  without  an  important  break  in  the  ms^ 
There  are  however  a  few  places  along  the  circumference  near  Windy  lake  and 
the  northeast  of  Morgan  township,  in  the  northern  range,  where  no  gossan  or  onl; 
few  of  the  pock  marks  are  found,  so  that  the  distribution  of  ore  is  evidently 
unequal.     It  will,  of  course,  be  understood  that  gossan  does  not  everywhere  mean 
ore  deposit  of  workable  size,  though  a  large  area  of  gossan  has  nearly  always 
found  to  indicate  an  ore  body  worth  developing. 
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The  most  satisfactory  places  for  the  study  of  the  relations  of  ore   and  rock   aii 

raturaly  the  mines,   and  a  number  of  geologistfi  from  various  coutries  have  examined 

tbem  with  this  point  in  view,  most  of  them  agreeing  that  ore  and  norite  were  pans 

of  the  same  molten    rock  from  which   the  ore  segregated  toward    the  edge;  though 

a  few  think  that  the  ores  have  been  deposited  by  hydrotfaermal  means  by  replacement 

Oi  the  rock-forming  minerals  of  the  norite.     The  evidence  in  favor  of  the  theory  os* 

Diagmatic  segregation  is  excellently  given  by  Dr.  Barlow  in  his  report  on  the  region.'^ 

The  idea  that    ore   bodies  could    be  formed  by   the  slow  separation    of   the    heavier 

materials  at  the  edge  of  a  molten  rock  mass  was  elaborated  by  Prof.  Vogt  of  Christiania 

lor  the  nickel  ores  of  Norway,  which  have  similar  relationships  to  ours;  but  at  about 

the  same  time  Dr.  Barlow  expressed  the  same  view  of  the  Sudbury  deposits,  stating 

in  1891  that   ''the  ores  and  the  associated  diabase  were  therefore   in  all  probability 

^<multaneously    introduced   in    a   molten   condition,    the  particles   of  pyritous  matter 

aggregating  themselves  together  in  obedience  to  the  law  of  mutual  attraction." '7    Dr. 

Adanis  applied  Vogt's  theory  to  the  Sudbury  deposits.     Prof.   Walker  has  supported 

Ihe  same  explanation  of  the  relationships,   and  the  late  Prof.   Stetzner  of  Freiberg 

in  Saxony  in  a  letter  to  Mr.  6.  R.  Mickle  in  1892  makes  the  following  statement  as 

l.^  these  ores : 

"Polishing  one!  side  of  rather  large  pieces  gives  very  pretty  results.  In  the  ore 
from  the  Vermilion  mine  one  sees  plainly — ^much  more  plainly  than  on  the  surfaces  of 
fracture — ^the  intergrowth  of  pyrrhotite.  chaloopyrite  and  characteristic  yellow  lamellae 
vhich  might  be  either  miUerite  or  polydymite.  Morover  on  a  polished  surface  like 
this  the  black  rock  inclusions  in  the  sulphides  show  up  plainly.  The  true  nature  of 
il)€se  inclusions  and  their  relation  to  the  ore  is  disclosed  by  the  sections.  One  sees 
then  that  tiiese  black  rock  inclusions  in  no  way  are  sharply  divided  from  the  sulphides 
but  are  connected  with  them  by  quite  gradual  transitions.  Those  of  the  Vermilion  ore 
(«Qsist  of  quarts^  brown  mica,  chlorite,  hornblende  and  some  epidote;  those  of  the 
Murray  ore  of  tndinic  feldspar,  augite,  which  is  more  or  lees  decomposed,  some  brown 
mica  and  epidote.  The  intergrowth  with  the  ore  is  such  an  intimate  one  that  I  cannot 
regard  the  black  specks  as  fragments  enclosed  by  the  ore,  but  can  see  in  them  only 
formations  which  are  of  the  same  age  as  the  ore.  Similar  relations  of  ore  and  country 
rock  occur  also  in  thie  Norwegian  pyrite  and  in  the  pyrrhotite." 

On  the  other  hand  there  have  been  a  few  who  oppose  this  theory,  such  as  Posepny, 
^ho  thought  the  presencei  of  metallic  sulphides  in  the  magma  of  a  molten  eruptive 
rock  an  impossibility  ;is  and  H.  W.  Hixon,  manager  of  the  Victoria  mines,  who  appears 
t  share  Posepny's  view. '9  Dr.  C.  W.  Dickson  is  one  of  the  latest  defenders  of  the 
^ry  of  aqueous  deposition,  and  his  summing  up  of  the  points  which  favor  that 
^ry  is  probably  the  best  that  can  be  made.>o  He  seems  however  to  have  been 
^uigolarly  unfortunate  in  the  choice  of  his  material  for  study,  since  he  has  selected 
ahaost  without  exception  the  brecciated  rock  material  enclosed  in  the  ore,  and  judg- 
ing by  his  photomicrographs  and  descriptions,  has  not  studied  the  opposite  phase  ^a 
•hich  the  norite  is  thickly  speckled  with  the  ore  particles.  Descriptions  of  such 
specimens  will  be  given  later  under  the  chapter  on  petrography. 

Dr.  Dickson  believes  that  almost  all  the  evidence  favors  the  work  of  water  as  the 
means  of  deposition  of  the  nickel  ores,  but  in  this  he  is  almost  alone  among  the  geo- 
i^^cally  trained  students  of  the  region,  and  is  apparently  opposea  to  the  views  of 
Prof.  Kemp  in  whose  laboratory  he  studied. 

My  own  work  convinces  me  that  the  theory  of  magmatic  separation  accords  best 
^th  the  facts,  but  that  there  has  been  some  subsequent  re-arrangement  of  the  ores 
»7  solution  and  re-deposition  in  all  the  ore  bodies,  this  being  much  more  marked  in 
(Sset  deposits  than  in  marginal  ones.  Many  of  Dr.  Dickson's  examples  are  from  offset 
'^^pOBita,  and  naturally  enough  for  one  who  had  but  a  short  time  for  field  work  in 
tbe  r^on,  he  does  not  distinguish  their  characters  from  those  of  the  marginal  do- 
poeits,  which  point  more  clearly  to  an  origin  from  the  molten  norite. 


'*0.  8.  C.  Vol.  XrV,  Part  H,  pp.  123-132. 

<7lbid.  1890-91.  128  8;  also  Ottawa  Katuraliit*  1891. 

•8  0eii«Bi«  of  Ore  Deposita,  p.  146. 

'9Geol.  Bud.  Dift.,  Bng.  Min.  Jour.,  Deo.  29,  1904,  p.  1022. 

«» Trans.  Am.  Inat.  Mining  Engineers.  Vol.  XXXIV,  pp.  25-65. 
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Points  favoring  Magmatic  Differentiation 

Although  the  mode  of  formation  of  these  and  similar  ore  deposits  has  been  widely 
discussed  from  various  sides,  so  that  most  of  the  arguments  for  and  against  their 
igneous  character  have  already  been  presented,  the  question  is  of  so  much  interest  that 
it  is  desirable  to  cover  the  ground  once  more ;  and  to  begin  one  may  aak  the  defenders 
of  the  hydrothermal  solution  theory  what  is  the  real  source  of  sulphide  ores?  The 
warm  circulating  waters  must  have  obtained  them  from  rocks  of  some  kind,  and  at  n> 
very  great  depth,  for  open  fissures  are  not  possible  at  depths  of  more  than  a  few  mile^. 
We  know  that  the  sulphides  of  the  schists  underlying  the  nickel  eruptive  are  only 
Elightly  nickeliferous,  and  that  the  probable  source  of  the  ore  must  have  been  some 
boated  mass  of  eruptive  rock.  If  the  original  sulphides  were  obtained  from  a  hot 
eruptive  rock,  they  must  have  formed  part  of  that  magma,  for  there  is  no  other 
source  possible. 

It  has  been  shown  there  is  reason  to  believe  that  the  sheet  of  nickel  eruptive  is  ^ 
mile  and  a  quarter  thick  and  that  it  ^s  covered  by  about  two  miles  of  sediments,  -o 
that  in  the  beginning  its  lower  side,  where  the  ores  occur,  must  have  been  more  than 
three  miles  below  the  surface.  What  theoretical  improbability  is  there  in  enppo^nc: 
that  the  sulphides  everywhere  associated  with  the  norite  were  an  original  part  of  th^ 
molten  magma?  *  If  the  solutions  were  obtained  from  molten,  or  at  least  heated, 
eruptive  rock  at  a  few  miles  depth,  why  should  not  such  an  eruptive  as  the  nickel- 
bearing  sheet  more  than  three  miles  down  bring  the  sulphides  with  it?  This  sfaoul.i 
be  sufficient  answer  to  Posepny,  who  believed  that  sulphides  could  not  form  part  of 
a  molten  rock.  We  l^now  that  sulphides  do  form  parts  of  such  rocks,  and  there  seemsl 
no  inherent  reason  why  from  a  mile  and  a  quarter's  thickness  of  magma  snlphidesj 
enough  to  make  the  nickel  deposits  should  not  separate  out,  probably  helped  by  gravis 
tation. 

The  arguments  for  magmatic  segregation  in  the  Sudbury  district  may  be  givea 
briefly  as  follows: 

1.  The  ores  are  everywhere  associated  with  the  norite  of  a  single  eruptive  sheet. 
No  ore  occurs  without  norite.  No  long  stretch  of  the  lower  edge  of  the  norite  or  its 
dike-like  offsets  is  entirely  devoid  of  ore. 

2.  Norite  and  ore  are  mixed  in  every  degree  from  rock  enclosing  scattered  particle^ 
of  ore,  to  pyrrhotite-norite  in  which  ore  and  rock  are  in  equal  amounts,  and  finally 
to  almost  pure  ore  with  a  few  rock-forming  minerals  scattered  through  it.  Thii 
lelationship  is  found  at  every  mine.  Norite  spotted  with  ore  is  sometimes  found  is 
bands  a  long  distance  from  the  nearest  ore  body  and  separated  from  the  basic  ede^ 
by  rock  free  from  ore. 

3.  The  adjoining  rock,  granite,  gneiss,  greenstone  or  graywack^,  is  never  sx>ott^] 
with  ore,  and  separated  bodies  of  ore  are  never  enclosed  in  it,  but  veinlets  of  ore  ma? 
penetrate  the  country  rock,  and  almost  always  blocks  of  it  are  enclosed  in  the  ore 
The  shattering  and  crushing  of  the  country  rock  took  place  when  the  nickel-erupt iv« 
forced  its  way  between  the  upper  sediments  and  the  lower  crystalline  rocks,  and  tbi 
heavier  and  probably  more  fluid  sulphides  filled  all  the  spaces  thus  opened.  Then 
are  often  clean  walls  of  country  rock  against  large  bodies  of  pure  or». 

4.  The  freshest  norite  is  generally  close  to  the  ore  bodies  and  is  often  shotted  wit?i 

-  _  _  _  I 

ere.     The  best  preserved  hypersthenes  at  the  Murray,  Creighton  and  Gertrude  minH 
are  in  sections  containing  sulphides  and  not  in  specimens  free  from   sulphides   at    i 
distance  from  the  mines.    No  considerable  amount  of  re-arrangement  caused  by  wate^ 
could  have  taken  place  without  changing  so  susceptible  a  mineral  as  hypersthene  int 
secondary  minerals. 

5.  The  marginal  ore  bodies  show  hardly  a  trace  of  hydrothermal  or  pnenmatoljti 
action.  There  are  seldom  any  of  the  minerals  usual  in  deposits  formed  by  water  excep 
very  small  quantities  of  quartz  and  calcite,  and  these  are  often  in  seams  cuttings  th* 
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ore  and  evidently  of  later  formation.  There  is  no  banding  such  as  one  finds  where 
nnties  are  filled  with  minerals  deposited  from  solution;  nor  are  there  concentrio 
itmctures' about  the  rock  fragments  enclosed  in  the  ore. 

6.  The  deposits  are  extremely  uniform,  as  shown  by  Dr.  Barlow,  a  fact  hard  to 
iccount  for  in  mines  scattered  along  a  length  of  85  miles  with  entirely  different  country 
racks  on  one  side  unless  they  have  had  a  single  source,  the  norite,  which  is  as  monoton- 
Dos  as  the  ores  themselves. 

7.  The  largest  ore  bodies  are  where  bays  of  the  norite  project  into  the  country 
rock  or  on  offsets  from  such  funnel-like  bays;  there  is  seldom  a  deposit  of  impori^ance 
ilong  a  straight  margin ;  and  no  ores  are  found  on  parts  of  the  margin  which  project 
inwards  instead  of  outwards.  This  is  intelligible  if  the  ore  settled  into  the  hollows 
mder  the  molten  sheet,  but  quite  unaccountable  if  it  was  brought  in  solution  from 
liewhere  along  the  channels  furniished  by  the  contact. 

While  the  whole  of  the  ore  belonged  originally  to  the  magma  of  the  eruptive  sheet, 
some  parts  of  it  have  been  dissolved  and  re-deposited  in  all  the  mines,  for  instance 
n  ^ures  in  diabase  dikes  which  cut  the  ore  bodies ;  and  the  process  of  re-arrangement 
s  more  marked  in  offset  deposits  than  in  marginal  ones.  In  them  there  are  often  small 
loantities  of  quarts  and  carbonates  probably  deposited  by  water.  Finally  there  are  a 
ev  deposits  accompanied  by  little  norite  and  containing  arsenical  compounds,  nicolite 
•lid  gersdorffite,  such  as  the  Worthington  and  Vermilion  mines,  which  may  have  been 
ormed  principally  through  the  action  of  heated  water  circulating  along  fissures  ac 
betances,  sometimes  miles,  away  from  the  edge  of  the  great  eruptive  sheet. 

TYPES  OF  ORE  DEPOSITS 

The  Sudbury  ore  deposits  have  been  described  in  various  ways  by  different 
bfienrers,  as  veins,  or  stockworks,  or  lenses,  and  there  are  examples  that  suggest  all 
'  these  forms,  though  none  of  them  seems  really  characteristic.  Vein-like  deposits 
ith  continuous  well  defined  walls  reaching  for  any  distance  are  unknown,  though  a 
nail  outcrop  of  ore  southwest  of  Copper  Cliff  somewhat  suggests  a  vein.  The  brecciated 
)ek  enclosed  in  ore  and  the  narrow  seams  of  ore  projecting  into  the  country  rock 
^ond  at  many  mines^  such  as  the  Mount  Nickel  and  Blezard,  have  some  of  the  usu^l 
ttores  of  a  stockwork,  but  this  arrangement  of  rock  and  ore,  though  more  or  less 
resent  at  the  edge  of  the  underlying  country  rock  at  all  the  mines,  is  not  the  most 
nminent  feature,  since  it  often  passes  into  solid  ore  with  hardly  any  rock  at  the 
rger  mines.  The  term  lens  also  is  not  entirely  appropriate,  since  it  implies  a  deposit 
ticker  in  the  middle  and  narrowing  in  each  direction,  with  fairly  definite  walls  of 
mntrj  rock,  conditions  seldom  found  in  the  nickel  district.  On  the  whole  then  none 
the  names  mentioned  seem  entirely  suitable,  and  it  is  hard  to  suggest  a  good  general 
nn  for  the  deposits. 

Looking  at  the  nickel  ranges  in  a  broad  way  two  or  three  types  of  deposit  seem 
'ettr  distinct,  as  suggested  in  a  former  report  of  the  Bureau  of  Mines  ;2>  and  this 
cords  fairly  weU  with  Dr.  Barlow's  treatment  of  the  question,  since  he  also  makes 
iree  types,  though  with  somewhat  different  definitions. ^a  The  types  of  greatest  import- 
ice  may  be  spoken  of  as  Marginal  Deposits  and  Offset  Deposits. 

Marginal  Deposits 

The  marginal  deposits  are  found  at  the  basic  edge  of  the  eruptive  sheet  along  the 
ntact  with  the  underlying  rock,  and  so  have  to  the  southeast  on  the  southern  range 
id  to  the  northwest  on  the  northern  range  a  wall  consisting  of  the  older  rocks,  gneiss, 
iinite,  greenstone  or  grasrn^ack^.  This  is  generally,  however,  very  uneven  and  irregular, 
pecially  on  the  southern  range,  and  often  modified  by  faulting.  On  the  northern  ran  pre, 
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a>  at  the  Levack  mines^  the  gneiss  of  the  foot  wall  dips  southeast  at  from  20^  to  4U^ 
and  the  ore  follows  it  as  an  irregular  sheet.  On  the  southern  range  the  anderiyin^ 
locks  have  generally  been  a  good  deal  shattered  and  faulted,  so  that  thete  is  le« 
regularity,  the  foot  wall,  if  it  may  be  so  called,  being  rugged  and  much  broken  up 
but  having  in  the  main  northwestward  dips  of  40^  to  60®.  Fault  planes,  as  at  Nord 
Star,  may,  however,  provide  a  well  marked  foot  wall  with  a  steep  dip  of  65P  to  80^«. 

On  the  inward  side  toward  the  norite  there  is  seldom  anything  which  can  be  calle^i 
a  wall,  unless  some  faulting  has  occurred,  and  the  ore  deposit  practically  blends  int^ 
the  norite,  work  being  stopped  in  that  direction  when  the  mixture  of  ore  and  rocl 
becomes  too  poor  to  exploit. 

The  marginal  deposits  then  are  irregular  sheets  of  ore  penetrating  slightly  an{ 
enveloping  fragments  of  the  foot  wall  and  fading  out  on  the  hanging  side  into  noriti 
with  too  little  ore  to  be  workable.  They  always  dip  inwards  toward  the  axis  of  Uh 
syncline.  They  may  have  any  thickness  from  a  few  feet  of  solid  ore  with  a  correspond 
ing  thickness  of  mixed  ore  and  rock  to  250  feet  of  pure  and  mixed  ore  in  all;  and  th 
length  is  equally  variable. but  usually  several  times  the  thickness,  in  the  case  of  thi 
Greighton  mine  reaching  several  hundred  feet.  In  fact  one  deposit  may  be  connecter 
by  a  fringe  of  ore  along  the  edge  of  the  norite  with  another  a  quarter  or  a  half  nuli 
away,  as  the  Murray  mine  is  connected  with  the  Elsie.  How  deep  the  ore  bodies  go  on  th 
incline  in  unknown,  since  the  deepest  workings  are  not  beyond  172  feet  (at  the  Blesan 
mine),  though  diamond  drilling  proves  that  the  Greighton  ore  occurs  at  a  depth  of  40^ 
ieet,  and  its  great  open  pit  reaches  140  feet.  Theoretically  there  is  no  reason  why  the?^ 
ore  bodies  should  not  extend  downwards  indefinitely  if  the  basin-shaped  depression  rl 
the  country  rock  continues,  and  it  would  be  most  interesting  to  have  a  few  drill  hola 
sunk  at  some  distance  in  from  the  basic  edge  where  an  important  deposit  oocars  ii 
ctder  to  test  the  matter. 

The  marginal  deposits  include  the  Greighton  mine,  which  may  safely  be  caU^ 
the  greatest  nickel  mine  in  the  world,  having  already  produced  probably  more  tha^ 
500,000  tons  of  rich  ore,  and,  as  it  is  supposed  from  the  results  of  diamond  drOIin^ 
having  millions  of  tons  in  reserve. 

Offset  Deposits 

Offset  deposits  occur  on  dike-like  projections  from  the  basic  edge  of  the  norite 
and  the  type  will  be  considered  to  include  isolated  ore  bodies  on  small  outcrops  of  nm^ti 
which  represent  the  continuation  of  an  offset  after  a  short  interruption,  in  this  re^ 
pect  differing  from  Dr.  Barlow's  classification,  in  which  the  separate  ore  bodies  ai' 
put  in  a  third  type.  In  general  character  the  ore  bodies  in  isolated  outcrops  of  th 
nori'te  differ  hardly  at  all  from  those  on  the  dike-like  projections  from  the  main  ranM 
and  we  may  safely  assume  that  there  are  or  were  channels  connecting  them  with  it 
either  beneath  the  surface  or  above  the  present  surface,  through  rocks  which  hav 
since  been  eroded  away. 

The  offset  ore  bodies  are  as  irregular  in  form  as  the  marginal  ones,  but  they  do 
often  show  the  one-sided  arrangement  forced  on  the  others  because  of  their  posftu 
between  the  overlying  norite  and  the  underlying  country  rock.    Often  they  are  mdj 
cylindrical  or  oval  with  an  elongation  in  the  direction  of  the  offset,  and  where  the  offi 
k  narrow  they  may  in  places  fill  almost  the  whole  width  to  the  more  or  less  oomp] 
exclusion  of  the  norite.    They  are  apt  to  occur  at  the  end  of  a  norite  offset  or  wh< 
there  is  some  obstruction  of  the  channel,  and  very  large  chimney-like  masses  of 
may  be  found  in  small  outcrops  of  norite,  as  at  Gopper  Gliff  or  Stobie. 

The  best  known  of  this  type  of  mines  is  the  Gopper  Gliff,  where  an  irregular^ 
oval  body  of  ore,  split  in  the  lower  part  by  a  horse,  has  been  followed  down  1,0Q 
feet,  with  an  average  width  of  60  to  90  feet  in  one  direction  and  75  tok  200  feet  in  tm 
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opposite  one.  The  cylinder  dips  at  an  angle  of  77^^  toward  the  northeast.  The 
reighboring  mine  to  the  north,  No.  2,  has  also  a  cylindrical  shape,  but  its  section  is 
mnch  greater,  about  120  by  230  feet,  and  its  known  depth  only  400  feet.  This  ore 
body  is  nearly  vertical  with  a  slight  inclination  to  the  west. 

The  Stobie  mine  is  an  example  of  a  very  irregular  offset  deposit,  large  bodies  of 
ore  being  loosely  connected  with  one  another  at  various  levels.  More  than  400,000 
tens  of  ore  have  come  from  it,  and  it  is  said  to  be  far  from  exhausted. 

In  a  general  way,  the  offset  deposits  show  the  same  mingling  of  ore  and  rock 
rbeerred  in  the  marginal  deposits,  fragments  of  country  rock  of  all  sizes  being  enclosed 
in  ore,  and  intimate  mixtures  of  ore  and  norite  occurring  on  their  rock  dumps ;  there 
ire  however  more  evidences  of  the  action  of  water,  such  as  quarts  and  carbonates  m 
anaO  amounte,  and  even  traces  of  other  sulphides  such  as  galena. 

There  should  perhaps  be  a  third  type  of  ore  deposit  defined  in  which  little  or  no 
cndoiibted  norite  is  found  and  so  much  evidence  of  pneumatolytio  action  that  itp 
formation  should  be  considered  due  almost  entirely  to  the  action  of  water,  though  the 
mtterials  were  derived  from  the  norite.  This  division  might  include  the  Vermilion 
nine  and  poasibly  also  the  Worthington  and  one  or  two  others  in  the  same  region. 

A  ^ood  deal  of  confusion  has  residted  in  the  past  from  the  non-recognition  of  the 
difference  in  type  of  the  two  ohief  kinds  of  ore  deposits,  and  Dr.  Dickson's  work, 
vhieh  appeared  since  the  distinction  had  been  made  by  the  Bureau  of  Mines,  is  seriously 
bgored  by  not  observing  it.  To  draw  inferences  from  the  earlier  worked  chimney-like 
<ffe  bodies  near  Ck>pper  Gliff,  with  their  nearly  vertical  attitude,  relatively  small  amount 
of  much  altered  norite,  and  considerable  exidenoe  of  water  action,  and  apply  Uie 
results  to  the  marginal  type  of  deposits  in  quite  unjustifiable;  and  can  only  lead  to 
error. 

THE  SOUTHERN  RANGE  IN  DETAIL 

The  special  work  done  in  the  Sudbury  district  has  naturaUy  been  the  examination 
and  mapping  of  the  nickel  ranges  and  their  associated  rocks,  and  this  has  been  carried 
cnt  in  detail  at  the  various  nickel  mines  of  the  region,  the  parts  of  the  area  which 
are  less  important  from  the  economic  side  receiving  less  attention.  As  our  work 
fociUBed  mainly  on  the  basic  edge  of  the  nickel-bearing  eruptive  and  its  offsets,  the 
only  parts  where  valuable  ore  deposits  have  been  found.,  it  will  be  convenient  to  follow 
the  basic  edge  of  the  eruptive  in  detail,  describing  the  ore  deposits  and  adjoining  rocks 
and  referring  to  the  results  of  mining  operations.  The  acid  edge  of  the  eruptive  will 
aho  be  sketched  with  its  associations,  but  in  a  more  summary  way.  As  it  has  been 
ftnnd  that  the  width  of  the  eruptive  has  an  important  bearing  on  the  number  and 
nze  of  ore  bodies  it  is  advisable  to  take  up  both  edges  of  the  sheet,  the  upper,  or  acid, 
as  well  as  the  lower,  or  basic,  edge  in  order  to  give  a  complete  account  of  thie  ranges. 

Our  work  has  proved  that  in  reality  the  outcrop  of  the  nickel-bearing  sheet  is  con- 
tinons  round  the  whole  basin,  though  hidden  for  a  distance  by  gravel  plains  toward  the 
southeastern  comer,  yet  the  custom  of  the  region  divides  the  known  ore  deposits  into 
^0  ranges,  the  main  or  southern  range  and  the  northern  range,  and  it  will  be  con- 
Tenient  to  follow  this  usage.  We  shall  begin  at  the  southwest  end  of  the  boat-shaped 
bf«in  and  work  northeastwards  along  the  southern  range,  and  afterwards  take  up 
the  northern  range  in  a  similar  way.  The  ranges  will  be  looked  on  as  continuous,  the 
norite  edge  being  followed  the  whole  way,  though  sometimes  for  miles  no  ore  bodies 
are  known  to  exist  along  it.  The  offsets  will  be  described  along  with  the  main  ranges, 
&o  as  to  give  the  relationships  in  the  most  comprehensive  way,  though  in  many  cases 
the  actual  physical  connection  between  the  two  may  not  be  apparent  on  the  surface. 

It  need  hardly  be  said  that  the  present  nickel-bearing  rocks  are  only  a  remnant 
*'  a  sheet  which  formerly  extended  more  widely  in  all  directions  and  perhaps  covered 
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more  thAn  double  its  present  area.  That  weathering  and  erofiion  have  destroyed  han- 
dreds  of  cubic  miles  of  the  rock  and  millions  of  tons  of  the  ore  is  evident  from  th>^ 
present  arrangement  of  things  at  the  truncated  edges  of  the  sheet,  so  that  we  can 
now  examine  the  condition  of  affairs  at  a  depth  of  at  least  two  or  three  mileB  below  th^ 
original  surface  of  the  country.  In  the  beginning  the  basic  edge  of  the  southern  ran^^ 
was  covered  by  the  overlying  eruptive  sheet  to  a  depth  of  nearly  two  miles,  and  above 
this  we  may  suppose  that  the  sediments  of  the  Trout  lake  conglomerate,  Onaping  tu3. 
Onwatin  slate  and  Chelmsford  sandstone,  reached  a  thickness  of  two  miles.  It  is  theQ 
the  basement  of  the  region,  where  much  fracturing,  faulting  and  settlement  went  on 
during  the  excessively  slow  cooling  of  the  molten  sheet,  that  is  at  hand  for  study,  and 
many  points  will  be  more  intelligible  when  this  is  borne  in  mind. 

Sultana  Nickel  Mine 

i 
i 

At  the  southwest  end  of  the*  southern  nickel  range  is  the  Sultana  nickel  mine,! 
reached  from  Worthington  on  the  Sault  branch  of  the  Canadian  Pacific  Railway,  b^ 
a  road  about  7  miles  in  length.  The  deposit  is  on  lots  7  and  8  in  the  VI  oonoeBsion  o| 
Drury  township,  and  the  same  lots  in  the  I  concession  of  Trill.  The  houses  and  office 
used  during  the  development  of  the  property  stand  near  the  corner  post  between  th^ 
lots  just  mentioned ;  and  the  strippings  and  other  workings  follow  the  foot  of  the  biU  in 
a  direction  10  degrees  west  of  north  for  about  a  quarter  of  a  mile  from  the  comer  post^ 
so  that  the  actual  workings  are  in  lot  8  of  Trill;  but  one  or  two  small  outcrops  oocuzi 
on  the  hillside  at  a  distance  of  9  or  10  chains  south  of  the  comer  post  also.  Part  of  thd 
deposit  is  therefore  in  Drury,  and  the  known  extent  of  the  ore  is  three-tenths  of  a  m.ile^ 
It  is  probable  that  careful  search  would  disclose  ore  still  farther  to  the  south  along  thei 
edge  of  the  hill,  but  the  bush  is  thick  and  no  other  hints  of  gossan  were  found. 

Most  of  the  ore  to  the  north  of  the  camp  is  along  the  lower  flanks  of  the  hill,  bu^ 
an  offset  runs  9  chains  to  the  west  a  littie  north  of  the  corner  post,  and  two  largej 
strippings  at  this  point  show  ore  at  the  hill  top  117  feet  above  the  flat  at  the  bottom. 

There  are  three  shafts,  respectively  18,  19  and  23i  chains  to  the  north  of  tho| 
corner  poet,  and  beyond  the  last  shaft  the  hill  turns  off  to  the  west,  and  no  more  orej 
is  to  be  seen.  The  deepest  shaft  is  said  to  be  down  110  jor  120  feet ;  and  there  is  a  con- 
siderable quantity  of  ore  on  the  dumps.  A  drill  hole  sunk  a  little  to  the  east  of  the 
last  shaft  showed  36  feet  of  clay  and  sand,  then  norite  followed  by  some  ore,  and 
Anally  greenstone  with  more  or  less  ore.  The  dip  of  the  rock  surface  between  the  ehaft 
and  the  drill  hole  is  about  40  degrees  to  the  east. 

In  general  the  ore  in  this  locality  seems  to  lie  in  depressions  of  the  hill  as  if  it  had 
eettled  into  the  lowest  places.  As  the  rocky  hills  bounding  the  swampy  valley  to  the 
east  and  west  seem  to  be  converging  toward  the  south,  it  is  not  unlikely  that  ore  may 
be  found  beneath  the  swamp  or  drift  in  that  direction,  but  up  to  the  presnt  none  has 
been  reported;  nor  is  it  known  if  an  offset  runs  southwards  into  Drury  township. 

The  rocks  forming  the  hill  west  of  the  gossan  are  not  Laurentian,  as  suggests 
on  the  old  maps,  but  are  more  like  Huronian,  since  they  include  green  eehist  and 
diorite,  with  irregular  patches  of  what  appears  to  be  norite  penetrating  them  and 
RUowing  on  the  flank  of  the  hill  toward  the  low  ground.  Much  of  the  hill  has  the 
look  of  crush  conglomerate. 

The  norite  north"  of  the  Sultana  is  greatly  mixed  with  older  rocks,  especially  a 
flesh-colored  arkose,  and  for  half  a  mile  in  that  direction,  if  it  were  not  for  the  finding: 
of  the  basic  edge  near  the  mine  and  the  acid  edge  still  farther  north,  one  would  be  in 
doubt  as  to  the  relationship.  There  was  a  great  amount  of  crushing  and  faulting  of 
the  older  rocks  with  the  eraptive  toward  this  narrow  southwest  end  of  the  boat-shaped 
trough;  but  the  thickly  wooded  surface  prevents  a  very  complete  study  of  the  geolo^. 
Just  west  of  the  Sultana  mine  the  boundary  of  the  norite  is  hard  to  trace,  but  about 
a  mile  to  the  northwest  it  if>  clearly  seen  again  not  far  from  a  wagon  road,  now  fall^ti 
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mto  ruin  and  grown  up  with  bushesy  on  the  way  to  the  Trillabelle  or  Qillespie  mine, 
and  there  appears  to  be  a  small  bay  of  mixed  Laurentian  and  Huronian  projecting 
into  the  eruptive  to  the  north  of  the  Sultana. 

To  the  east  of  the  hill  along  whose  d.ope  the  Sultana  ore  is  found  a  wide  swamp 
Btretdies  across  the  valley  toward  what  is  called  the  Sultana  East  property,  where 
gossan  shows  on  a  hillside  facing  northwest  and  runs  round  the  end  of  the  hill  just 
within  the  township  of  Trill,  and  then  enters  the  VI  concession  of  Drury  in  lot  7,  run- 
ning a  little  south  of  east  into  the  next  lot.  The  hillside  dips  away  into  a  swamp  to 
the  north,  and  gossan  with  small  pits  showing  ore  extends  for  about  230  yards.  Be- 
tween the  outcrops  on  each  side  of  the  valley  one  low  hill  of  gray  norite  rises  above 
tike  muskeg^  but  no  ore  has  been  found  there.  The  country  rock  of  the  Sultana  east 
is  greenstone  mixed  with  coarse  gabbro  or  anorthosite  and  a  little  gneissoid  rock,  so 
ihat  it  belongs  to  the  Keewatin  or  Huronian.  The  northward  slope  of  the  hill,  which 
r^resents  the  foot  wall  of  the  ore,  is  not  far  'from  40^. 

To  the  east  of  the  Sultana  the  basic  edge  of  the  eruptive  bends  southeast,  is  not 
accompanied  by  ore,  and  consists  of  medium  to  coarse-grained  norite  with  granite  or 
gneiss  to  the  south,  a  band  of  swamp  usually  separating  the  two  rocks,  and  in  lots  3 
and  4  hiding  the  contact  altogether. 

The  Chicago  Mine  ^ 

A  mine  variously  called  the  Chicago,  or  Travers,  or  Inez,  in  lot  3,  con.  V  of  Drury 
township,  is  the  next  point  where  ore  has  been  found.  It  is  reached  by  the  road  from 
Worthington  mentioned  before  and  was  formerly  connected  with  the  railway  at  that 
point  by  a  curious  overhead  tramway  with  only  one  rail,  from  whdch  buckets  were 
suspended  and  drawn  by  horses. 

The  mine  is  on  an  offset  at  a  distance  of  about  a  quarter  of  a  mile  from  the  basic 
edge,  Laurentian  appearing  between,  while  the  ore  is  enclosed  in  a  very  mixed  Keewatin 
01  Huronian  rock  consisting  of  greenstone,  green  schist,  porphyrite  and  anorthosite. 
The  workings  include  a  small  open  pit  and  a  shaft  reaching  a  depth  of  160  feet,  and 
the  pockets  of  ore  do  not  seem  to  have  been  large,  though  some  thousands  of  tons 
were  roasted  and  smelted  to  matte  at  the  mine,  the  products  being  trammed  to 
Worthington  and  shipped  away. 

The  houses  connected  with  the  mine  are  placed  some  distance  to  the  north  of  the 
^haft  house  and  smelter,  near  the  basic  edge  of  the  eruptive,  which  consists  of  coarse 
gray  norite. 

Acid  Edge  in  Trill  and  Fairbank 

The  acid  edge  of  the  nickel-bearing  eruptive  is  best  studied  form  a  succession  of 
small  lakes  which  follow  its  margin  and  give  good  sections  of  its  contact  with  the  con- 
glomerate and  tuff.  The  edge  runs  north  and  south  across  Ross  lake  and  an  unnamed 
lake  half  a  mile  to  the  south,  then  turns  east  to  Cameron  lake,  and  continues  east  to 
the  northwest  comer  of  Fairbank  lake.  From  Cameron  lake  to  Sultana  mine  the 
etnptive  is  only  two  miles  wide,  but  at  Fairbank  lake  the  width  increases  to  four  miles. 
Near  the  unnamed  lake,  and  also  Ross  lake,  the  boundary  rises  as  sharp  hills  nearly 
300  feet  high,  and  the  sedimentary  rocks  seem  to  have  been  much  crushed  and  faulted, 
probably  because  of  the  narrowness  of  this  end  of  the  basin.  The  basal  conglomerate 
n  prominent  with  very  large  granite  boulders,  and  coarse  white  quartzite,  dark  gray 
cberty  rock,  and  hardened  tuff  occur  somewhat  mixed  with  felsitic  looking  rocks.  The 
acid  edge  itself  consists  of  fine-grained  dark  greenish,  schistose,  material  which  is  far 
irom  Buc^^esting  syenite  or  granite,  but  really  consists  mainly  of  micropegmatite. 

The  north  shores  of  Fairbank  lake  are  formed  of  the  same  dark  green  schistose 
phase  of  the  acid  edge,  while  farther  south  there  are  dark  reddish  syenitic  looking 
ucks  followed  by  gray  norite  south  of  the  lake  to  the  Chicago  mine. 
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After  touching  the  northwest  bay  of  Fairb&uk  lake  the  acid  edge  6rst  niBE  «ut' 
v-arda  and  then  northeaat  to  Gordon  lake,  and  at  a  peninsula  toward  its  east  end  bendi 
southward  for  fully  a  mile,  aft«r  which  it  turns  northeast  once  more  from  about  tk 
middle  of  lot  4,  con.  II,  in  the  township  of  Fairbank.  The  boundary  between  the  tai 
eruptive  and  the  conglomerate  is  often  very  indifitinct  along  this  ehary  aouthiraid  benl, 
bands  of  rock  without  pebbles  alternating  without  regularity  with  parts  cranded  vtlb 
pebbleB,  the  whole  forming  a  belt  a  mile  or  more  in  width.  The  strike  of  tbeschisto' 
e^ructure,  which  is  well  marked  in  the  acid  edge  as  veil  as  in  the  rolled  ont  cooglom 
erate,  is  65°  or  70°,  and  not  parallel  to  the  direction  of  the  eruptive  otmtact,  a  fettiri 
very  seldom  seen  elsewhere  in  the  baein.  The  dip  of  the  schistosity  is  abaot  45°  u  tlii 
southeast;  but  the  dip  of  the  stratification,  as  somewhat  vaguely  shown  b;  bind< 
crowded  with  pehbles  and  bouldera,  is  25°  or  30°  to  the  N.  W.  It  is  likely  that  th 
great  width  of  the  cooglomerate  in  this  part  is  due  to  a  flattening  of  the  dip  aaat 
Ky  faulting  in  the  Archean  supports  of  the  eruptive  sheet  near  Vermilioa  tmt,  n 
will  be  noted  later.  I 

The  Victoria  Mine  Regioo 

Returning  to  the  basic  edge  of  the  eruptive,  it  may  be  followed  east  from  tb 
C^bicago  mine  to  the  boundary  of  Denison  township,  where  for  some  dietaDce  it  dii 
appears  under  drift  materials.  The  most  westerly  ore  depoait  in  the  towosbip  is  'i 
the  south  half  of  lot  11,  con.  V,  or  perhaps  the  north  half  of  the  same  lot  in  the  n 
conoession,  the  boundary  lines  being  almost  impossible  to  follow  in  this  towc&luf 
Ihere  are  two  large  pits  and  several  smaller  openings  or  strippings  diaclosing  i  gov 
deal  of  mixed  ore,  which  lies  against  a  hill  of  greenstone  and  groMi  schist.  To  tk 
north  the  low  ground  is  largely  swamp,  but  some  coarse- textured  narit«  occurs,  com' 
times  crushed  and  sheared  into  conglomerate  or  squeezed  into  schiRt. 
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The  KchUtose  rock  to  the  southr  hoe  a  dip  of  7<W  or  60°  to  the  south,  and  not  f«r 
trom  the  ore  deposit  there  is  a  large  quuts  vein  running  parallel  to  the  BchistoB? 
nraetnre.  Thia  has  been  mined  to  some  extent  to  provide  the  eilicious  lining  of  con- 
Tcrters  at  the  Victoria  smelter. 

The  basic  edge  turns  northeast  for  a  mile  beyond  this  opening,  though  the  bonn- 
Giry  is  moetljr  hidden  under  swamps,  and  then  southeast  to  Victoria  mine  on  lot  S 
in  the  IV  con.  of  Denison,  much  the  most  important  mine  in  the  western  part  of  the 
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v'Dtheni  nickel  range.  At  Victoria  min«  a  long  offset  starts  to  the  south  and  southwest 
iadading  the  Worthington  mine,  and  another  shorter  one  toward  the  southeast  to  the 
Vermilion  miiioi  but  both  are  more  or  less  discrntinuouB,  narrowing  and  widening  or 
ciwppearing  for  a  time  altogether,  so  th<at  they  are  hard  to  follow.  The  basic  edge 
M  the  eruptive  turns  northeast  for  a  mile  beyond  the  Victoria  mine,  so  that  we  may 
imuid^r  this  ore  hod;  as  lying  at  the  end  of  a  funnel  which  opens  into  the  narrow 
oBtets  jnet  mentioned.  Ore  deposits  or  gossan  are  found  for  half  a  mile  northwest  of 
ibe  mine  and  also  for  some  distance  to  the  northeast,  while  to  the  north  the  usual 
raarse  gr»y  norit«  ntretches  for  a  mile  or  two.  Several  of  the  minor  ore  bodies  have 
tsen  opened  up  by  the  Mond  Company  by  small  shafts  or  test  pits,  but  the  main  work 
bas  been  done  at  Victoria  mine  itself,  where  the  funnel  narrows  to  its  outlet. 
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The  conntry  rock  to  the  sonthvest  and  southeMt  oonauts  of  ruiaus  Er«eiutonea, 
tDch  u  dimrite,  hontblande  porphyrite,  and  green  schist,  followed  b;  chloritio  sl&te 
intorbanded  with  quartiite,  and  all  these  rocks  appear  on  the  dump  at  the  mine, 
ht  well  as  fine-grained  gabbro  and  actinolite  rock  probably  resulting  from  it«  alteration. 

There  Rre  two  large  open  pits  near  the  shaft  hoiiae,  showing  the  rocks  jott  men- 
boned,  but  miDing  is  new  being  carried  on  by  a  shaft  whit^  reaches  a  depth  of  nearly 
560  feet,  and  the  ore  is  known  by  the  results  of  diamond  drilling  to  continue  to  750  feet 
{nan  the  surface.  As  will  be  seen  from  the  accompanying  plana  there  are  two  some- 
what irreeal«r  ore  bodies  worked  frmn  the  same  shaft.    The  arrangemeut  of  the  d^>osii« 
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of  ore  *t  Tict<»ia  mine  is  quite  different  from  that  which  has  been  referred  to  at 
Saltan*  mine,  since  they  occur  apart  from  the  main  body  of  norite  at  the  beginning 
of  a  narrow  offset,  so  that  neither  wall  of  the  ore  bodies  is  of  norite.  In  nickel  ore 
(^cpoeits  of  this  kind  the  dip  approaches  the  vertical,  while  in  the  other  kind  it  may 
oe  45°  ox  less,  the  ore  resting  on  the  Archean  as  a  foot  wall  and  blending  upwards  into 
the  norite-  The  sides  of  the  funnel  to  the  northwest  and  northeast  of  the  mine  slope 
at  an  angle  of  about  46o  into  the  swamp,  or  an  artificial  lake  used  as  a  water  supply, 
and  the  gossan  upon  them  represents  ore  bodies  arranged  in  the  marginal  way,  aj 
contrasted  with  the  main  ore  deposits  at  the  mine,  which  are  offset  deposits. 

Thia  mine  has  already  furnished  a  large  amount  of  ore,  and  is  far  from   being 
worked  ont. 
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The  offset  beginning  at  Victoria  mine  runs  southeast  for  a  quarter  of  a  mile,    as 
shown  by  two  small  hills  stained  with  gossan,  and  then  bends  southwest  toward  Worth- 
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iugton.      It    probably  forks  at  the  second  hill,  forming  perhaps   a   subterranean  con 
cection   with    Vermilion  mine  to  the  southeast. 
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The  Worthing^ton  Offset 

The  branch  running  southwest  has  been  traced  from  the  middle  of  lot  8,  con.  IT, 
in  Denison  township ,  to  lot  3,  con.  I  of  Drury,  a  distance  of  4i  miles,  and  probably 
extends  a  mile  farther.  The  first  part,  a£  far  as  a  swamp  north  of  a  small  lake  Id 
lot  12,  con.  Ill,  shows  fine-grained  norite  more  or  less  rusty,  but  with  little  ore;  b^t 
beyond  this  small  ore  bodies  have  been  found  at  varioufi  points,  sucE  as  the  O'Connor 
shaft,  the  Robinson  drift,  and  the  Totten  mine,  where  a  small  shaft  has  been  sunk. 
I  fere  a  broad  band  of  diabase  cuts  the  offset,  but  the  rusty  norite  with  small  pockfits 
of  ore  continues  beyond  and  culminates  in  the  Worthington  mine,  which  several  yean 
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ago  produced  some  thousands  of  tons  of  the  richest  nickel  ore  in  the  district.  A  quarter 
cf  a  mile  to  the  southwest  is  the  Mitchener  or  Hamilton  mine,  and  beyond  this  tbe 
land  of  rusty  norite  can  be  followed  with  certainty  to  a  small  lake  near  the  southwest 
end  of  lot  3,  con.  I  in  Drury.  On  the  other  side  of  the  lake  rufity  patches  can  be  traced 
tor  some  distance  into  the  township  of  Lome,  but  no  undoubted  norite  is  seen,  qnarts- 
ite,  with  some  outcrops  of  greenstone  being  the  rocks  observed.  There  are  patches  of 
crush  conglomerate  along  this  line  which  may  represent  the  fissure  occupied  by  nickf^l* 
iferous  norite  at  Worthington  and  Victoria  mines. 

At  the  Mitchener  mine  the  fine-grained  norite  is  quite  distinct,  and  is  in  a  eense 
the  matrix  of  a   crush    conglomerate   containing    angular    or    rounded    masses  of  the 
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adjoining  rocks^  graywack^,  quartzite,  greenfltone,  etc.  The  norite  has  the  character- 
istic spotting  with  blebs  of  ore,  and  a  shaft  has  been  sunk  on  a  small  deposit  :)f 
sciid  ore. 

The  Worthington  mine  has  not  been  worked  for  over  eight  years,  and  the  geolog- 
ical relationships  are  not  well  displayed,  but  a  small  amount  of  rusty  norite  and  rocks 
similar  to  those  at  the  Mitchener  mine  are  found  on  the  dump,  as  well  as  actinolite. 
The  norite  masses  are  sometimes  spotted  with  ore  as  in  almost  all  nickel  mines.  The 
minerals  found  at  this  mine  include  pentlandite,  niocolite  and  gersdorffite,  three  rich 
compounds  of  nickel,  accounting  for  the  high  character  of  the  ore;  and  the  same 
minerals  occur  with  pyrrhotite  and  chalcopyrite  at  several  of  the  small  pits  and  shafts 
to  the  northeast. 

The  Vermilion  Mine 

The  other  branch  of  the  Victoria  mine  offset  has  not  been  traced,  but  the  extra* 
ordinary  ore  deposit  at  Vermilion  mine  on  lot  6,  con.  IV  in  Denbpn  township,  a  mile 
to  the  east,  evidently  belongs  to  the  nickel  range,  and  so  must  be  connected  in  some  way 
with  the  rest  of  the  deposits.  This  mine,  with  the  Victoria  mine,  are  marked  out  from 
all  the  others  by  containing  in  considerable  quantities  free  gold  and  sperrylite,  the 
arsenide  of  platinum.  From  a  shaft  60  feet  deep  at  Vermilion  mine  the  richest  ore  in  the 
district  hae  been  extracted,  but  the  ore  bodies  are  only  small  pockets,  and  may  not 
prove  of  great  value  in  spite  of  their  high  contents  of  nickel  and  copper  and  the  gold 
and  platinum  they  contain. 

The  rocks  enclosing  the  ore  are  varied  and  do  not  include  any  typical  norite, 
though  a  gray-green  gabbro  occurs  and  also  rock  spotted  with  ore.  It  is  probable  that 
these  unusual  ores  reached  their  present  position  in  large  part  by  aqueous  means 
rather  than  by  the  flow  of  molten  sulphides  and  rock;  but  the  final  solution  of  the 
problem  must  be  left  till  more  extensive  mining  operations  are  carried  on. 

Certain  general  features  of  this  important  section  of  the  nickel  range  should  be 
roticed  before  passing  on.  The  whole  width  of  the  eruptive  is  four  miles,  which  is  aboat 
the  average  for  the  southern  range ;  and  there  is  an  extensive  bay-like  recession  of  the 
?cid  edge  toward  the  northeast  with  a  corresponding  projection  of  the  basic  edfl;'> 
toward  the  southwest,  ending  in  the  long  offset  toward  Worthington,  the  one  apparently 
io  some  way  bound  up  with  the  other.  The  whole  region  south  of  the  nickel  range  i^ 
greatly  broken  up  with  faults  which  often  manifest  themselves  as  irregular  belts  ot 
brecciation  such  as  one  finds  along  the  Worthington  offset,  and  this  is  most  naturally 
explained  by  supposing  a  collapse  of  the  Archean  floor  beneath  this  part  of  the  rang«>. 
perhaps  because  of  the  unusual  load  of  liquid  rock  resting  on  it,  or  because  the  source 
of  the  magma  was  beneath  it,  removing  its  support.  The  main  fractures  resulting  from 
this  collapse  afforded  irregular  channels  through  which  the  lowest  layers  of  the  magma 
^including  molten  ore)  were  forced,  making  breccias  with  a  cement  of  norite  or  of  ore 
and  starting  a  circulation  of  heated  water  charged  with  mineral  solutions  which  pene- 
trated beyond  the  bounds  of  the  molten  rock  itself.  The  presence  of  unusual  ores  and 
of  soch  minerals  as  quarts  and  calcite  indicate  the  action  of  water  in  re-arranging  or 
ID  transporting  and  depositing  the  ore  bodies. 


Krean  Hill  to  Gertrude 

Prom  about  the  middle  of  lot  6,  con.  V  of  Denison  township  the  basic  edge  of  the 
norite  runs  nearly  due  east  to  the  boundary  of  the  township,  and  then  northeast  across 
^he  Vermilion  river  to  Gertrude.  From  the  gossan  northeast  of  Victoria  mine  to  Krean 
Bin  in  the  south  half  of  lot  5,  con.  V,  a  mile  and  a  half  northeast  of  Vermilion  mine, 
there  is  little  evidence  of  ore  along  the  contact  except  some  rusty  spots  in  the  green- 
^one  to  the  soirth.  Beside  greenstone,  green  schist  and  quartzite  are  found  along  t^he 
boondary,  the  direction  of  cleavage  being  50^  or  55^. 
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Krean  hill  rises  as  a  sharp  slope  of  gossany  hillside  which  has  been  partially  atrippf  \ 
tor  a  quarter  of  a  mile,  and  has  been  opened  up  by  a  few  test  pits.  The  coarse  gr^y 
corite  contains  quartz  and  mica,  and  is  blotched  with  spots  of  gossan  where  blehs  c>r 
ore  have  weathered  out,  and  the  gossan  increases  till  the  surface  of  the  rock  is  cohered. 
The  adjoining  rock  is  mainly  greenstone,  often  as  large  or  small  blocks  with  ore  betwee... 
The  ore  is  pyrrhotite  of  an  unusually  platy  kind,  cleaving  with  surfaces  an  inch  square 
A  vein  of  quartz  near  the  west  end  of  Krean  hill  contains  a  little  free  gold,  but  this 
is  no  doubt  later  than  the  ore  as  a  whole. 

Patches  of  gossan  are  seen  along  the  edge  of  the  norite  from  point  to  point  for 
half  a  mile  east  of  the  main  body,  but  no  deposit  of  importance  is  found  until  the 
township  of  Graham  is  reached,  where  a  shaft  has  been  sunk  by  Mr.  William  McVittie, 
on  lot  12,  con.  V.  The  rock  south  of  the  contact  is  mainly  greenstone  to  the  boundary 
of  Denifion,  but  farther  northeast  largely  granite  and  gneiss. 

On  the  east  side  of  the  Vermilion  swampy  country  intervenes  for  half  a  mile,  beyond 
which  the  boundary  runs  northeast  to  the  township  of  Creighton,  in  lot  7,  where  it 
bends  to  the  east  toward  Gertrude.  Along  this  stretch  there  is  little  indica^on  of 
ore,  and  the  rook  to  the  south  is  mainly  gneiss  or  granite,  with  a  mixture  of  greenstone. 
In  many  places  the  actual  contact  is  hidden  by  muskegs,  but  along  the  line  between 
lots  9  and  10  in  Graham  norite  without  ore  meets  porphyritic  granitoid  gneiss.  The 
color  of  the  nickel-bearing  norite  gradually  becomes  darker  as  one  advances  from  the 
west  end  of  the  southern  range,  and  the  presence  of  grains  of  blue  quarts  and  ci  scales 
of  biotite  attracts  attention,  but  the  composition  of  the  rock  as  seen  in  thin  sections 
does  not  vary  much;  the  main  difference  beween  the  extremes  being  the  presence  of 
austy  particles  in  the  feldspar  giving  it  a  deeper  color. 

'  Gertrude  Mine 

At  a  small  creek  on  lot  5,  con.  I  of  Creighton  township  the  first  of  the  ore  deposits 
<.£  Gertrude  mine  shows  itself,  where  a  small  tunnel  has  been  run  into  the  hill  on  the 
east.  The  norite  is  partly  coarse  and  partly  fine-grained,  forming  an  irregular  mixture, 
and  the  ore  lies  against  greenstone  and  penetrates  fissures  in  th^  latter  rock.  From  thL< 
eastward  more  or  less  gossan  and  norite  spotted  with  ore  extends  to  the  main  workings 
about  on  the  line  between  lots  3  and  4  and  less  than  a  quarter  of  a  mile  north  of  the 
boundary  of  Creighton.  There  are  three  shafts  along  the  line  of  gossan,  and  ▼arions 
open  pits,  the  most  important  one  being  the  most  easterly,  where  a  body  of  very  ricb 
ore  has  been  worked  out.  The  whole  extent  of  the  gossan  is  about  three-fifths  of  *« 
mile,  and  the  most  important  ore  body  is  where  there  is  a  slight  southward  embaymect 
of  the  norite  edge.  Diamond  drilling  north  of  the  open  pit  near  the  eastern  shaft 
discloses  rich  ore  like  that  from  the  pit,  and  indicates  that  the  foot  wall  dips  from 
67°  to  55°  toward  the  north.  There  are  20  feet  of  solid  ore  with  15  feet  of  mixed  ore 
at  a  vertical  depth  of  120  feet.  The  pit  to  the  south  of  the  diamond  drill  holes  appears 
to  be  a  separate  pocket,  perhaps  once  an  upward  continuation  of  the  sheet  of  ore  dis- 
closed by  the  drill  cores,  separated  by  a  fault. 

The  rocks  to  the  south  of  the  contact  are  largely  the  older  norite  merging  int-t 
greenstone,  often  brecciated  at  the  edge  of  the  ore  bodies  as  if  some  cmahing  and 
faulting  had  taken  place  there.  The  rocks  on  the  dump  near  the  open  pit  indud--^ 
norite  dotted  with  ore,  greenstone,  quartzite  or  graywack^,  and  masses  of  actinolite, 
probably  an  alteration  product  of  the  norite,  and  some  well-rounded  pebbles  a.id 
boulders  of  rock  are  enclosed  in  ore.  In  early  days  the  ore  was  mainly  pyrrhotito,  but 
later  workings  show  considerable  chalcopyrite  as  well,  and  sometimes  also  pyrit^. 
occasionally  in  octahedral  forms.  A  little  quartz  occurs  with  the  ore,  and  seams  of 
quartz  are  found  in  schistose  greenstone  south  of  the  contact. 

To  the  south  of  Gertrude  there  are  rather  low  hills  of  greenstone  of  various  kin  i> 
for    nearly  a  mile,  penetrated    however  by  dikes  of  granite    and    irregular    areas    cf 
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granitoid   gneiss.      The    latter    reck   increases   in    amount    southwards,    until    the    pro- 
portions are  reversed,  and  the  rocks  may  be  described  as  granitoid  gneiss  with  many 
large  and  small  inclusions  of  the  various  greenstones.    The  gneiss  is  evidently  the  latei 
lock  of  the  two. 

Just  east  of  the  line  between  lots  2  and  3  the  edge  of  the  norite  turns  north  and 
then  curves  east  and  southeast  toward  a  small  lake  at  the  wdst  end  of  the  Creighton 
ore  body.  Where  the  northward  bend  takes  place  there  is  a  small  offset  to  the  south, 
on  which  some  ore  has  been  disclosed  by  stripping,  but  along  the  bend  to  the  north 
little  gossan  and  no  ore  has  been  seen.  Thie  rock  projecting  northwards  here  is  mainly 
the  fine-grained  phase  of  norite,  often  referred  to  as  ''older  norite/'  and  greenstono, 
probably  resulting  from  its  re-arrangement,  but  there  is  also  some  granite  and  probably 
re-crystallized  arkose  At  one  point  in  lot  2  a  vein  of  rusty  quartz  has  been  prospected 
Hy  Mr.  McVittie,  who  finds  the  ore  to  contain  $4.50  in  gold  per  ton. 

The  Creighton  Mine 

The  most  important  nickel  mine  in  the  district,  and  one  may  safely  say  also  in 
the  world,  is  the  Creighton;  and  it  will  be  desirable  to  consider  m  s<Mne  detail  tbo 
character  of  tlie  ore  body  and  its  relationship  to  the  enclosing  rocks.  From  the  map 
it  will  be  seen  that  the  Creighton  mine  is  not  in  Creighton  township,  but  near  ch«3 
middle  of  lot  10,  con.  I  of  Snider,  though  the  ridge  of  gossan-covered  norite  just  to 
the  north  of  the  mine  runs  south  westward  into  lot  1  of  Creighton.  The  position  of  the 
mine  with  reference  to  the  margin  of  the  eruptive  is  of  particular  interest,  since  it 
probably  accounts  for  the  unusual  size  of  the  ore  body.  The  present  great  open  pit 
u  at  the  southeastern  corner  of  the  largest  and  deepest  bay  of  the  ncrite  along  the 
Mathern  range,  and  the  width  of  the  eruptive  is  he^  at  its  greatest,  4i  miles.  Here 
also  we  have  the  greatest  width  of  the  whole  basin,  as  measured  from  Creighton  to 
rhe  Lerack  mine.  This  bay  of  the  norite  lies  between  the  two  great  southern  offsets 
'.t  Vict<Mria  mine  and  Copper  Cliff,  but  nearer  to  the  larger  one  at  Copper  Cliff.  We 
r*>aT  suppose  that  the  greatest  amount  of  the  fluid  ore  accumulated  beneath  the 
rreatest  thickness  of  overlying  magma  and  was  caught  in  the  extreme  end  of  the  bay, 
?hich  had  no  funnel-shaped  outlet  along  a  plane  of  faulting  to  allow  the  ore  to  escape 
and  push  up  as  separate  ore  bodies  along  an  offset,  as  we  find  in  the  two  cases  men- 
tioned. The  theory  given  here  is  practically  the  view  adopted  years  ago  by  some  o^ 
the  best  prospectors  of  the  region,  though  they  contented  themselves  with  the  obser- 
vation that  one  is  most  likely  to  find  a  good  body  where  the  ''diorite'*  makes  these 
Jay-like  projections. 

The  norite  to  the  north  of  the  mine  is  of  the  usual  kind,  coarse,  dark  gray,  and 
containing  blebs  of  quartz  and  flakes  of  biotite;  but  in  many  places  it  is  more  or  less 
mixed  with  strips  of  greensto.ne  squeezed  into  schist,  or  masses  of  what  appears  to  b-> 
diorite ;  and  near  the  contact  granite,  porphyritic '  granitoid  gneiss,  and  arkose  are 
enclosed  also.  Even  hundreds  of  yards  to  the  north  some  pitting  of  the  surface  is 
noticed,  dne  to  the  weatherinac  out  of  spots  of  ore,  and  this  increases  till  the  edee  of 
the  ridge  facing  southeast  is  reached,  where  much  of  the  norite  and  the  included 
I  locks  of  other  rocks  is  covered  with  gossan.  This  is  not,  however,  uniform,  but  runs 
ID  short  bands  parallel  to  the  edge  of  the  hill,  one  band  ending  and  another  one 
^^ginning  a  little  above  or  below,  suggesting  a  corresponding  banding  of  the  blebs 
ot  ore  in  the  rock.  At  the  base  of  the  hill  is  a  narrow  strip  of  swamp,  ending  toward 
'ho  east  in  a  small  lake,  and  the  large  pit  is  between  the  two.  Evidently  the  boggy 
'-f-pression  represents  ore  which  Was  been  weathered  and  removed. 

The  rock  to  the  southeast  is  coarse  flesh-colored  granitoid  gneiss,  often  porphyritic, 
(intaining  occasionally  masses  of  greenstone  and  cut  by  finer  grained  syenite  or  gneiss. 
Thf^e  rocks  just  beyond  the  open  pit  and  the  swampy  strip  which  represents  the 
w^tward  continuation  of  the  ore  rise  little  above  the  flat,  but  one  or  two  hundred 
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7*rdi  beyond  form  st«ep  and  rugged  hilla  much,  higher  thftn  the  norite  ridge  to  tb« 
northireefc.  Th«  bill  b«hind  the  viU«g«  shows  an  extraordinary  mixture  oi  rocks,  cotrw 
I'OrphTTitic  granite,  well  banded  gneias,  hornblende  echiat,  hornblende  porphyrite  ud 
a  medium-grained  gray  eruptive,  the  whole  cut  by  faults  which  sometimee  formtd 
cnub  conglomerate  or  breccia  containing  general  kinds  of  boulders. 


Creighton  Min«,  open  pit,  first  level,  August,  1904. 

The  great  open  pit  of  the  Creighton  mine  affords  the  best  opportunity  for  studf-' 
ing  the  intimate  relations  of  ore  and  rock  to  be  found  in  the  regim.  The  ori^tl 
pit  was  60  feet  deep  and  almost  in  solid  ore,  but  as  it  was  enlarged  to  the  northeut, 
northwest  and  southeast  more  rock  wae  encountered,  as  the  ore  body  dipped  northvffit 
beneath  a  mixture  of  norite  and  ore.  To  the  Boutheast  is  the  irregnUr  wall  of  oosm 
granitoid  gneiss,  which  bends  sharply  in  a  direction  a  little  west  of  north.  IhiHiii 
the  psat  year  a  second  level  has  been  opened  80  feet  below  the  first  on  the  dip  of  tbc 
shaft,  which  is  60",  and  toward  the  end  cf  the  summer  a  beginning  was  made  at  openiifi 
up  the  whole  pit  to  that  depth. 

The  open  pit  shows  three  main  types  of  rock,  the  oldest,  granitoid  gneira,  wiib 
a  very  uneven  surface  forming  a  rectangular  enclosure  for  the  ore  body,  next  in  tge 
norite  mixed  in  all  gradations  with  pyrrhotite  and  chaloopyrite,  and  finally  diabi^e 
dikes,  often  very  porphyritio,  penetrating  in  various  directions  gneiss,  ore  and  noiHe 
impartially.  All  of  the  rocks  mentioned  have  undergone  more  or  less  faulting  and 
crushing,  and  fragments  of  the  two  older  rocks  are  often  enclosed  in  ore  as  a  sort  t^' 
breccia,  but  not  of  the  diabase,  though,  the  latter  also  has  been  fractured  in  plsas 
and  faulted  in  a  small  way  producing  stickenflided  surfaces.  The  dikes  have  a  fine- 
grained or  compact  selvage  against  norite  and  gneiss,  and  an  almost  glamy  sdragc' 
against  ore,  showing  that  the  ore  was  cold  when  the  dikes  were  formed,  and  beiig 
a  good  conductor  chilled  the  surface  sooner  than  the  rocks.  The  ore  mixes  in  i°cta 
a  way  with  the  norite  that  the   conclusion  cannot   be  avoided  that  the  two  mat«ri*!i 
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exiiied  in  «  state  of  fusion  together.  From  norite  with  diflseminated  speoka  of  ore 
ill  transitiona  are  met  to  ore  oontaining  tiny  scattered  crystals  of  feldspar,  or  less 
often  the  dark  minerals;  and  thin  sections  prove  that  thd  rock-forming  minerals  are 
eiceedingly  fresh,  even  the  hypersthene,  which  readily  suffers  change  and  is  completely 
sltered  to  secondary  hornblende  in  the  norite  north  of  the  mine.  The  mixture  cannot 
tbea  be  the  result  of  replacement  of  rock  minerals  by  ore  through  the  Ju:ftion  of  water. 
On  the  other  hand  the  ore  is  never  intimately  mixed  with  the  granitoid  gneiss, 
though  it  may  penetrate  ^it  a  little  way  as  irregular  seams,  nor  is  it  found  in  the 
dUbsse  dikes,  except  as  thin  films  between  slickensided  surfaces.  That  the  ore  was 
there  in  the  beginning,  arriving  as  an  ingredient  of  the  norite  is  very  clear,  but 
sQce  them  certain  changes  have  taken  place  on  a  small  scale  by  circulating  waters. 
Fart  of  the  faulting  shown  by  the  older  rocks  may  be  later  in  date  than  the  cooling 
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and  consolidation  of  the  ore,  the  latter,  as  the  softer  material,  adjusting  itself  be- 
tween the  blocks.  This  may  account  for  the  curious  ''horse''  of  granitoid  gneiss  at 
the  northeast  side  of  the  pit,  which  seems  to  have  slipped  down  into  the  ore,  though 
it  might  be  equally  well  explained  as  slipping  down  into  the  pasty  mixture  of  half 
cooled  norite  and  ore  before  the  final  consolidation. 

From  the  faulting  and  irregularity  of  the  contact  of  the  ore  with  the  granitoid 
gneiss,  it  is  rather  hard  to  determine  th)e  original  dip  of  the  Archean  surface  over  which 
the  nidL^-bearing  norite  spread,  but  drill  holes  to  the  •  northwest  and  west  show  that 
the  floor  dips  in  the  main  about  40^  to  the  northwest.  How  far  the  great  sheet  of  ore 
extends  beneath  the  norite  in  that  direction  in  unknown,  though  the  results  of  drilling 
prove  the  sxistenoe  of  millions  of  tons.     Up  to  the  present  the  mine  has  produced 
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about  half  a  million  tons  of  ore,  and  for  aome  months  of  the  past  year  areragcJ 
18,000  tons;  so  that  it  is  clear);  one  of  the  world's  great  mines.  As  the  ore  averages  i 
per  cent,  of  nickel  and  3  of  copper,  the  great  value  of  the  mine  is  apparent. 

North  Star  Mine 

The  boundary  between  the  norite  and  the  Archean  runs  for  half  a  mile  a  littie 
west  of  north  from  the  Creighton  mine,  then  turns  north  and  finally  aorthweet  tii 
the  North  Star  mine  in  tot  9,  con.  Ill  of  Snider  township.  Much  of  the  countrj  n 
low  and  swamp;  and  the  comparatively  few  outcrops  of  rock  rise  but  little  above  thi' 
general  level.  The  rock  to  the  east  and  southeast  of  the  norite  is  commonly  coar^ 
granite  or  syenite,  flesh  red  to  gray  in  color,  and  oft«n  porpb^itic  and  snaiuoid;  b^i: 
patches  of  greenstone  occur  also.  Comparatively  little  gossan  is  seen  at  the  noriti! 
edge,  though  there  are  frequently  rusty  blotches.  Near  the  North  Star  mine  there 
is  rather  more  of  the  greenstone  than  usual,  including  a  small  area  of  "older  ii<Hit«'' 
I;ke   that  found  near   Gertrude  and   Creighton. 


North  Star,  open  pit. 

The  mine  has  hitherto  been  worked  as  a  narrow  open  pit,  but  in  the  s 
1904  a  shaft  waa  sunk  to  a  depth  of  170  feet,  and  lower  levels  are  being  opened.  Tb« 
dip  of  the  ore  body  as  seen  in  the  open  pit  and  shaft  is  unusually  high  7f>p  or  fii^ 
toward  the  northwest,  and  the  foot  wall  is  clean  cut  and  slickensided,  probfibly  a  fanit 
plane.  Gapt.  Corliss  reports  that  on  the  hanging  wall  the  ore  fades  out  irregitlarlr 
into  the  norite  until  finally  there  is  only  norite  flecked  with  ore.    Some  cnrious  well- 
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roaDded  boulders,  as  well  as  angular  blocks  of  granite  and  greenstone,  are  enclosed  in 
the  ore,  and  a  little  quartz  occurs  as  small  seams  in  the  ore  near  the  foot  wall.  At 
one  point  a  horse  of  granite  runs  diagonally  across  the  ore. 

The  attitude  of  the  Archean  surface  where  uuahected  by  faulting  is  not  evident 
at  the  North.  Star  mine,  and  in  this  respect  it  presents  aa  extreme  example  of  what 
has  already  been  noted  at  the  Gertrude  and  Creighton  mines,  where  faulting,  crushing 
and  slickensiding  are  marked  features.  The  ore  from  the  North  Star,  when  free  from 
rock  matter,  is  richer  than  the  average  or  the  southern  nickel  range;  so  that  the 
great  Creighton  mine  with  its  unusually  rich  ore  is  ilanKed  lo  east  and  west  by  smaller 
deposits,  the  North  Star  and  Gertrude,  haviag  ore  of  a  similar  grade,  the  smaller 
deposits  occupying  only  slight  embayments  of  the  norite  edge,  while  the  great  ore 
body  wa6  accumulated  at  a  deep  depression  o^  th^  nonte  into  the  Archean  substratum. 

From  thje  North  Star  the  line  of  contact  of  the  norite  continues  for  a  mile  norCh- 
esstwards  and  then  bends  more  to  the  east,  but  no  ore  deposits  of  importance  occur 
until  the  Tarn  O'Shanter  is  reached  at  the  uor.hwebc  corner  oi  lot  6,  con.  Ill  of 
Snider  township. 

The  norite  edge  to  the  northeast  follows  close  along  the  railway  track,  and  is  oi 
the  usual  kind,  though  somewhat  sheared  and  schistose  in  places.  £xcept  for  rusty 
spots  there  is  little  evidence  of  ore.  The  country  in  this  direction  becomes  more 
hilly  than  near  the  North  Star,  the  granitoid  gneiss  rising  rather  sharply  in  many 
places  from  the  flat  country  occupied  by  the  norite. 

Acid  Edge  in  Creighton 

The  acid  edge  of  the  nickel-bearing  eruptive  to  the  northwest  of  the  mines  just 
described  is  best  reached  by  Vermilion  river  and  a  chain  of  small  lakes  including  lake 
Emma,  Moore  lake  and  Whitewater  lake,  with  Levy  creek  which  connects  them.  The 
canoe  route  is  seldom  more  than  a  quarter  of  a  mile  from  the  contact  and  each  of  the 
lakes  lies  upon  the  contact,  giving  opportunities  to  observe  it. 

The  wide  and  vaguely  bounded  conglomerate  south  of  Gordon  lake  has  already 
l^een  referred  to  as  running  south  from  that  lake  and  then  turning  northeast  toward 
the  mouth  of  Levy  creek,  much  of  the  region  toward  Vermilion  river  being  cover*3d 
with  drift  or  muskegs  so  that  outcrops  of  the  actual  contact  are  infrequent.  Th3 
conglomerate  on  hills  west  of  the  drift-covered  shore  of  the  river  is  schistose  with  a 
strike  of  45^  and  a  dip  of  schistosity  of  50^  to  the  southeast;  but  the  strike  and  dip 
01  the  sedimentation  is  probably  entirely  different,  like  that  observed  south  of  Gordon 
lake. 

On  both  shores  of  Vermilion  river  near  the  mouth  of  Levy  creek  there  is  a  some- 
what narrow  bank  of  clay  rising  about  ten  feet,  followed  inland  by  swampy  land;  and 
the  contact  of  the  acid  edge  with  the  conglomerate  is  first  seen  a  quarter  of  a  mil^ 
south  of  Levy  creek,  and  about  an  eighth  of  a  mile  inland  toward  the  west.  A  mile 
inland  the  edge  is  schistose,  having  a  strike  of  70^,  and  the  schistose  conglomerate 
has  the  same  width  with  a  dip  of  50^  to  the  southeast. 

The  characteristic  tuffs  are  not  found  for  more  than  a  mile  to  the  northwest  at 
Frime  distance  inland  from  the  river,  where  a  steep  hill  of  slaty  tuff  rises  from  drift 
and  swampy  ground.  The  tuff  at  this  point  contains  numerous  small  pebbles  of  water- 
«om  materiab,  and  the  cleavage  strikeis  60^  and  dips  45°  to  the  southeast. 

On  the  east  side  of  the  Vermilion  the  rock  cropping  out  just  to  the  south  of  Le\-y 
creek  is  schist  conglomerate,  and  this  extends  southeast  for  a  quarter  of  a  mile  where 
at  a  small  lake  schistose  rock  without  pebbles  forms  the  acid  edge.  At  the  rapid  not 
far  above  the  moutk  of  Levy  creek  the  rocks  exposed  are  hardened  tuff,  with  a  dike 
nf  fine-grained  granite  or  felsite,  but  the  stretch  between  this  and  thfe  schist  conglom- 
erate is  covered. 


Bureau  of  Mines 


liery  creek  between  the  Vermilion  river  and  Emma  lake  flows  between  low  di; 
banks  with  a  few  exposures  of  tnfi  rising  little  above  the  wat«r'e  edge,  and  exconiaas 
inland  show  the  acid  edge  at  about  a  quarter  of  a  mile  to  tiie  south.  On  Emiia  lak^ 
the  bonndarr  crosses  the  southern  bay  where  it  joins  the  main  water  and  nuis  out- 
ward from  the  point  of  eDtrjr  of  the  creek.  The  boundary  is  indistinct,  aa  in  mo^t 
ether  parts  of  this  region,  since  the  conglomerate  haa  been  greatly  metamorphosed; 
md  the  acid  edge  of  the  eruptive  is  squeezed  into  gray  green  schist  much  like  Mine 
partA  of  the  schistose  matrix  of  the  conglomerate.  From  Emma  lake  to  Moore  lake 
the  contact  lies  in  swampy  ground  a  little  south  of  the  creek,  and  then  croaaes  th« 
southeast  corner  of  the  latter  lake  toward  the  western  bay  of  Whitewater  lake,  the 
locka  and  their  relationshipe  being  eimilar  to  those  already  described. 

Whitewater  lake,  which  is  two  miles  long  and  in  places  a  mile  broadj  hides  ibs 
boundary  between  the  eruptive  and  the  sedimentary  rocks  for  the  whole  distance,  *dJ 


Roast  heaps,  Copper  CliS. 

a  broad  low  plain  of  clay  en  its  northeast  side  prevents  its  demarcation  with  certainty 
in  that  direction  for  a  mile  to  the  north.  The  north  ehore  and  the  islands  which  fringe 
it  consist  either  of  the  basal  conglonierate  in  a  very  schistose  form,  or  in  the  defter 
tays  of  tuff;  while  the  south  and  ea^  shores  ere  of  the  acid  phase  of  vhe  niokel-beariog 
eruptive.  Toward  the  west  end  of  Whitewater  lake  both  shores  rise  as  steep  hills  to 
the  height  of  100  feet  or  more,  unlike  the  low  country  along  Levy  creek,  and  beyond 
Ihe  bilk  of  tnfi  to  the  north  there  is  farmiiig  country. 

On  the  north  ehmv  of  the  lake  toward  the  west  end  a  band  of  gray  quarts  porphirr! 
cuts  the  tuff  and  might  eaaily  be  misti^Mt  for  the  acid  phase  of  the  niokel-emptiTf 
but  for  its  cutting  rocks  some  distance  nMrth  of  the  baaal  conglomerate.  It  may  bi 
a  dike  from  the  acid  edge,  though  the  lake  prevents  one  from  following  it  in  th.«t 
flirection  bo  as  to  make  certain,  and  no  other  dike-like  projeotitHis  are  known  to  «X' 
tend  so  far  horn  the  edge  as  this. 
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The  Tront  late*  conglomerate  on  the  uUnda  tuid  peninaulAs  of  the  north  tide  of 
Whitovfttw  lake  is  nsaally  Bchutoee,  and  all  the  softer  bonldera  and  pebbles  ar^ 
Ciwtly  fiattened,  reaembtiag  the  Michipic<ri«n  conslomeratea  of  the  Huronian.  The 
^rike  ot  the  Bchisteeitj  varies  from  45°  or  50°  to  70°.  and  the  cleavage  dipe  about  45° 
It  the  toatheutt.  The  boulders  enclosed  in  the  conglomerate  are  of  considerable 
ctriet;,  including  granite,  quartsite,  a  brownish  Band;  looking  rock,  green  ochist  aU'l 
(ctinolite,  the  granite  being  the  commoneBt  rock  and  forming  lai^e  boulders  not  mucb 
deformed.  The  matrix,  which  is  sometimes  almost  free  from  pebbles,  is  gray  or  green 
Kbiit  merging  into  a  rock  like  gneiss. 


West  Smelter,  Copper  Cliff. 
Bays  on  the  north  shore  give  all  tranEitioQS  from  the  schist  conglcnnerate  to  a 
much  less  altered  rock  which  probably  should  be  classed  with  the  Onaping  tuff,  though 
t'ften  half  the  materials  of  which  it  is  composed  are  ordinary  sediments,  including 
pebbles  of  the  same  rocks  as  in  the  coarse  conglomerate.  Aboat  a  quarter  of  a  mile 
Dortb  of  the  shore  a  ridge  of  characteristic  tuff  composed  msinl;  ol  angular  volcanic 
mterisla  represents  the  completion  of  the  transition. 

Toward  the  northeast  end  of  the  lake  there  are  hills  of  gray  gneissoid  rock,  evi- 
dtntlf  belonging  to  the  acid  edge,  and  similar  rocks  are  foun3  a  mile  to  the  north  on 
the  railway  west  of  Asilda  station,  though  the  intervening  ground  is  clay ;  bo  that  the 
cmitsct  changee  it«  direction  from  N.  65°  to  nearly  due  north  somewhere  beneath  thn 
Uke.  The  hiU  rising  from  the  flat  plain  of  day  west  of  the  station  consists  of  a  very 
Khiitoae  rock  which  has  hitherto  been  mapped  as  Huronian,  but  our  detailed  stuoy 
■ukei  it  practically  cotain  that  it  belongs  to  the  nickel  eruptive,  since  it  has  th'j 
micTopegmatitic  structure,  and  to  the  north  is  in  continuity  with  less  changed  portions 
oi  the  acid  edge. 

On  the  west  side  of  the  hill  schist  conglomerate  occurs  having  a  schistose  strike 
"F  N.  1G°  and  an  apparent  dip  of  1S°  to  the  eiet;  but  at  points  to  the  north  and 
northeMt  on  neighboring  hills  the  strike  variee  to  N.  36°  or  30"  and  begins  to  bend 
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eastward  onoe  more.  Along  the  road  running  north  from  the  east  end  of  Asilda  a 
Bchisiose  variety  of  the  acid  eruptive  continues  for  about  a  mile,  after  which  the  tun 
crops  out  beyond  a  drift-covered  surface. 

Copper  Cliff  Offset 

After  running  for  a  mile  northeast  from  the  Tam  O'Shanter,  the  basic  edge  of 
the  nickel  eruptive  turns  nearly  north  for  a  qiiarter  of  a  mile  and  then  northeast 
toward  the  northern  end  of  the  line  between  lots  3  and  4,  con.  IV  of  Snider  township 
it  then  turns  sharply  southeast  toward  the  Lady  Violet  and  other  mines  leading  tv 
wards  the  Copper  Cliff  offset.  The  northward  bend  of  the  contact  points  toward  the 
southeast  bay  of  Whitewater  lake  where  the  acid  edge  has  just  been  shown  to  chanvze 
its  direction,  so  that  at  this  point  the  nickel  range  is  only  about  2i  miles  wide,  the 
least  width  found  along  the  southern  range,  except  near  Whitson  lake  some  miles  to 
the  east ;  but  immediately  beyond  this  narrowing  the  range  widens  once  more  to  almo^z 
its  maximum. 

Along  this  northward  bend  there  are  few  traces  of  ore  or  even  of  rusty  norit-^. 
The  rock  is  coarse-textured  but  grows  finer  grained  toward  the  edge,  where  it  is  i 
good  deal  mixed  with  the  country  rock,  coarse  porphyritic  granite,  often  gneissoid  i«< 
structure.  That  the  norite  is  the  later  rock  is  shown  by  its  having  carried  off  frag- 
ments of  granite.  The  granitoid  gneiss  forms  a  group  of  steep  hills  in  the  re-entrant 
angle  of  the  basic  edge,  but  at  the  very  edge  the  norite  occasionally  forms  the  top  ci 
a  hill  with  the  gneiss  or  granite  dipping  under  it.  The  relations  are  well  shown  on 
a  small  lake  just  south  of  the  Manitoulin  and  North  Shore  railway  between  lots  2 
r.nd  3,  con.  IV,  of  Snider.  From  this  pond  the  basic  edge  runs  southeast  to  Clan 
Bell  lake,  forming  the  margin  of  the  upper  end  of  the  Copper  Cliff  offset. 

The  basic  edge  to  the  east  of  the  offset  runs  from  Elsie  mine,  which  will  be  m*^  - 
tioned  later,  southwest  near  the  edge  of  Pump  lake  to  Lady  Violet  mine,  about  hali 
a  mile  north  of  Clara  Bell  lake  on  the  line  between  lots  1  and  2.  At  the  Lady  Violet 
mine  the  boundary  swerves  nearly  west  for  about  one-fifth  of  a  mile,  and  then  turns 
f>outh  and  finally  southeast,  parallel  to  the  basic  edge  referred  to  above.  The  offs  t 
in  its  upper  portion,  northwest  of  Clara  Bell  lake,  is  from  500  to  600  feet  broad;  and 
represents  the  outlet  of  a  bay  of  norite  almost  as  wide  and  deep  as  that  of  Creightn-: 
mine,  though  more  regularly  shaped. 

The  norite  of  central  parts  of  the  offset  is  like  the  main  body  of  the  rock,  bn' 
along  the  edge  toward  Clara  Bell  lake  where  it  comes  into  vertical  contact  with  rath  r 
coarse  granite,   it  becomes  finer  grained  and  occasionally   picks  up  fragments  of  i\  • 
adjoining  rock,   and  may  also  ccntain  pebble-like  fragments  or  plates  of  a   very   fine- 
grained older  norite.     The  southwestern  margin  of  the  offset  shows  few  traces  of  or^' 
but  the  northeastern  side  is  commonly  rusty  and  at  the  Lady  Violet  and  Clara  Bell  mines 
enclosed  small  bodies  of  ore  which  were  worked  for  a  time  in  the  early  days  of  tht.- 
Canadian    Copper    Company.     The   Lady    Violet  shows  rather    coarse  norite    with    & : 
irregular  rusty  edge  against  greenstone;  and  conditions  are  similar  at  the  Clara  Bell 
where  a  gossan-covered  hill  consisting  mainly  of  greenstone  marks  the  boundary.     O^ 
the  dump  at  the  latter  mine,  which  is  now  dismantled,  one  finds  beside  norite,  chJorit' 
{tnd  hornblende  schists  and  a  number  of  minerals  in  addition  to  the  usual  pyrrfaot^t<.< 
and  chalcopyrite,   such   as  quartz,   calcite,    dolomite,   and  actinolite   m  blades   sever?! 
inches  long,  indicating  secondary  water  action.     During  mining  operations  a  pocket  of 
about  five  tons  of  magnetite  was  found  completely  enclosed  in  the  sulphides. 

After  reaching  Clara  Bell  lake  the  offset  expands  to  a  width  of  nearly  half  a  mile 
with  a  projection  to  the  northeast  and  another  to  the  east.     The  rocks  to  the  west  and 
south   are    porphyritic   granitoid    gneiss,  formerly  considered    to    be    Laurentir\n,  whilt* 
on  the  northeast  various  greenstones,  diorite,  hornblende  porphyrite,  hornblende  echi'it 
etc.,  rise  as  hills,  the  norite  occupying  in  the  main  lower  ground  between  the  gireenstone 
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(lud  the  gneiss.  The  norite  is  somewhat  patchy,  containing  finer-grained  parts,  ofte^i 
angular,  and  sometimes  also  fragments  of  greentsone  or  green  schist.  Clara  Bell  lake 
has  been  dammed  at  its  outlet  and  now  covers  much  of  the  low  ground,  hiding  the 
Morite  contact  at  some  points. 

On  the  eastern  edge  of  the  northern  tongue  an  ore  deposit  of  considerable  magn<- 
tude  was  opened  up  years  ago  at  No.  4  mine  and  the  great  open  pits  partly  filled  with 
irater  suggest  a  large  but  yery  irregular  segregation  of  the  sulphides. 

At  the  eastern  corner  the  projection  of  norite  touches  Lady  Macdonald  lake,  aai 
dose  to  the  shore  is  Lady  Macdonald,  or  No.  6,  mine,  the  first  of  the  series  of  mines 
t  be  worked,  now  closed  down  like  the  others.  An  open  pit  near  the  lake  is  at  th.^ 
iLargin  of  the  norite  against  mixed  greenstones  and  not  far  from  the  gi:;aiutoid  gneiss, 
nfaich  is  greatly  mixed  with  it  as  a  crush  breccia.  On  the  dump  there  are  pegmatit«), 
hornVLnde  schist,  hornblende  porphyrite  and  a  little  re-crystallized  arkose,  as  well  as 
rorite.  A  few  scales  of  graphite  were  found  in  one  mass  of  gneissoid  rock.  It  is 
probable  that  a  dike  of  pegmatite  cuts  the  norite  and  ore  at  this  mine,  but  the  e^- 
posare  is  too  poor  to  make  this  quite  certain. 

No.  2  Mine 

Lady  Macdonald  lake,  like  Clara  Bell,  has  been  dammed  to  afford  a  water  supply^ 
2rd  cuts  off  the  broad  expansion  of  norite  containing  the  mines  just  mentioned  from 
a  narrow  extension  ^utheast  to  No.  2  mine.  An  island  in  the  noi*thern  part  of  the 
lake  consists  mainly  of  granite  but  at  its  eastern  end  shows  a  gossan-coyered  patch 
<ji  norite,  and  at  the  end  of  a  bay  on  the  east  shore  of  the  lake  a  band  of  norite  frcn 
100  to  180  feet  wide  runs  for  about  one-third  of  a  mile  and  is  then  lost  to  sighs 
beneath  a  clay  deposit.  About  350  feet  farther  to  the  southeast  there  rises  the  small 
strip  of  norite  in  which  the  mine  is  sunk. 

The  norite  band  just  outlined  is  of  finer  grain  than  the  main  range  and  is  spotted 
"^ith  little  rusty  cayities  from  which  ore  has  been  weathered  where  it  not  quite  coyerei 
^ith  gossan.  It  begins  between  granitoid  gneiss,  to  the  southwest,  and  a  greenstone 
hill  including  long  strips  and  masses  of  well  stratified  graywack^  to  the  northeast,  but 
pr^ently  passes  entirely  into  the  gneiss.  The  southeast  end  near  the  mine  is  once 
more  between  greenstone  and  granite;  and  it  appears  that  the  contact  between  the  two 
rocks  was  a  line  of  weakness,  probably  also  of  faulting,  permitting  the  molten  norite 
and  ore  to  flow  in  this  direction.  The  granitoid  gneiss  is  younger  than  the  greenstone, 
enclosing  bite  of  it,  and  both  rocks  are  cut  by  minor  fault  lines  and  often  squeezed 
into  breccias.  In  the  gneiss  the  breccia  blocks  are  variously  oriented  and  cemented 
l>y  similar  materials  crushed  fine. 

The  dike-like  band  of  norite  grows  finer  grained  at  the  edges,  and  is  eyidently 
later  than  the  two  rocks  mentioned,  but  a  dike  8  or  10  feet  wide  of  non-porphyritic, 
r?ther  fine-grained,  granite,  quite  different  from  the  gneiss,  runs  through  it  for  some 
distance. 

All  along  this  norite  offset  there  is  more  or  less  ore  which  has  been  opened  up  by 
'mall  pits  or  shafts;  but  the  only  important  ore  body  disclosed  is  No.  2,  at  the  south- 
oast  end  of  the  band  near  the  point  where  it  is  apparently  cut  off  by  the  older  rocks, 
^he  relations  being  somewhat  obscured  by  drift.  The  ore  was  present  here  in  such 
(^olnme  that  almost  the  whole  width  of  the  band  consisted  of  sulphides,  with  an  irrei;- 
nlar  margin  of  fine-grained  norite  against  the  granite  walls,  and  with  a  large  flange 
d  norite  projecting  into  the  ore  from  the  western  wall. 

The  great  open  pit  is  about  230  feet  long  from  northwest  to  southeast  and  half 
>9  vide,  and  it  has  a  depth  of  278  feet,  while  lower  leyels  and  diamond  drill  cores 
prove  that  it  continues  to  a  depth  of  at  least  402  feet.  The  irregular  column  of  or^ 
stands  not  far  from  vertical,  but  inclines  slightly  to  the  west,  and  at  the  third  levol 
"r  pit  floor  it  has  diameters  cf  220  feet  from  north  to  south  and  100  feet  frorii  east  to 
»est. 
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The  Copper  Cliff  Mine 

A  valley  fiUedl  with  oand  aad  olay  eztendB  for  a  third  of  a  mile  to  the  eouth  rt 
No.  2  with  no  indication  of  a  continuation  of  the  offset  except  a  little  outcrop  of  noritj 
near  a  stream  crossing  the  main  street  of  the  town.     A  short  distance  south  of  thi^ 
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and  quite  to  the  westward  of  the  normal  continuation  of  the  offset  rises  the   gossaii 
hill  of  the  famous  Copper  Cliff,  next  to  the  Creighton  the  most  important  mine  of  thJ 
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region  and  containing  still  richer  ore.     This  was  one  of  the  earliest  mines  worked, 
karing  been  located  for  its  copper  ore  before  its  value  as  a  nickel  mine  was  known. 

The  msty  norite  hill  is  surrounded  on  three  sides  by  {stratified  clay,  but  toward 
the  east  lies  against  graywacke  and  flesh-colored  arkose,  the  latter  largely  re-crystal- 
lized and  formerly  regarded  as  felsite  or  syenite.  The  arkoee  is  cut  by  two  granite 
dikes,  one  at  the  edge  of  the  norite,  and  the  latter  rock  is  cut  by  two  small  dikes  of 
diabase.   The  rusty  hill  is  nearly  600  feet  long  and  200  wide. 

The  large  rock  dump  at  the  mine  contains  a  variety  of  materials,  the  most  common 
being  rather  fine-grained  norite  with  a  little  quartz,  commonly  called  diorite,  but  there 
ieem  to  be  all  gradations  from  this  to  a  pale  gray  diorite  merging  into  red  granite, 
The  norite  has  coarse  varieties  ^ith  some  biotite  and  also  hornblende  crystals,  and 
lometimes  pegmatitic  parts  with  large  gray  feldspar  crystals,  generally  striated,  almost 
ti>  the  exclusion  of  other  minerals  .  There  are  also  febitic  looking  rocks,  gray  to  red, 
arkoaes  as  shown  by  thin  scetions.  Finally  there  are  numeroue  blocks  of  diabase, 
nidentiy  from  dikes,  occaeionally  the  whole  width  being  shown  in  the  blocks,  the 
margin  being  finer-grained  than  the  centre.  The  diabase  is  not  porphyritio  ae  at  the 
Craighton  mine.  The  norite  mentioned  may  be  found  more  or  less  charged  with  sul- 
phides, and  there  are  breociated  masses  of  rock  cemented  with  sulphides.  Among 
minerals,  in  addition  to  those  belonging  to  the  ore  and  rocks,  there  are  calcite,  quarts, 
ud  email  amounts  of  galena. 

A  dike  of  diabase  is  said  to  have  been  followed  down  from  the  third  level  to  the 
thirteenth,  part  of  the  dike  matter  containing  ore,  and  having  a  margin  of  calcice 
on  one  aide  and  of  quartz  with  some  ore  on  the  other.  The  largest  dike  encountered 
ia  said  to  be  very  fine-grained  and  black,  and  to  be  twenty-five  feet  wide.  Cores  from 
diamond  drill  holes  below  the  thirteenth  level  show,  in  addition  to  ore  and  the  usual 
locb,  diabase  dikes  and  a  dike  of  medium-grained  biotite  granite. 

Ae  shown  by  the  stetions  given,  prepared  from  the  plans  of  the  levels  in  the  mine 
vith  aid  from  Captain  Lawson,  who  has  charge  of  the  underground  workings,  the 
ore  body  is  roughly  cylindrical,  narrowing  and  (widening  several  times  and  broken  by 
9  large  horse  of  barren  rock,  beginning  between  the  ninth  and  tenth  levels.  Many 
tlaaka  are  due  to  the  mine  authorities,  and  especially  to  Captain  Lawson,  for  this 
instmctive  section  of  the  deepest  mine  in  Ontario,  a  mine  that  has  reached  a  depth 
of  937  feet. 

One  curious  feature  of  the  later  development  of  the  mine   is   the  finding  of  an 

cdorlesa  gas  which  may  be  lit  with  a  candle  in  drill  holes  through  ore  at  the  thirteenth 

lerel. 

The  chimney-like  ore  body  has  a  width  of  from  60  to  90  feet  in  the  section  through 
the  shaft,  which  is  inclined  about  77^^  toward  the  northeast,  and  from  75  to  more  than 
900  feet  in  the  section  at  right  angles  to  it. 

In  the  Copper  Cliff,  ae  in  No.  2,  the  amount  of  ore  seems  greatly  disproportionate 
to  the  size  of  the  band  of  norite  with  which  it  is  connected,  and  a  certain  quantity 
of  the  ore,  being  associated  with  quartz  and  calcite,  must  be  of  later  deposition  than 
the  ore  enclosed  in  the  norite.  The  fact  that  two  slips  are  rather  marked  features 
at  the  mine  may  indicate  fractures  and  fissures  in  which  water  currents  could  circulate^ 
and  depoBit  there  materials  dissolved  out  of  previous  ore  massed  belonging  to  the 
(riginal  consolidation  after  the  norite  reachjed  its  present  position. 

It  is  stated  that  when  the  ore  body  in  the  Copper  Cliff  is  narrow  it  is  richer  In 
^per,  and  when  it  widens  it  becomes  richer  in  nicfkel. 

About  700  yards  southwest  of  the  iCopper  Cliff  a  lamall  band  of  gossan-covered 
norite  riaes  cut  of  a  swamp  and  runs  southward  towards  the  old  Orford  refinery.  The 
Borite  aaaociated  with  the  ore  has  the  customary  pitted  surface  where  spots  of  pyrrho- 
tite  have  weathered  out,  and  runs  with  interruptions  beween  well-etratified  graywacke 
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and  a  steep  hill  of  pink  felsitic  looking  arkose.  Several  pits  have  been  opened  up^M 
the  band,  including  No.  1,  near  the  water  tank  of  the  refinery,  from  which  some  thou- 
sands of  tons  of  rich  ore  were  taken,  but  all  are  now  filled  with  water  so  th.i:  ii-t 
much  more  than  the  surface  can  be  seen.  The  amount  of  norite  as  compared  with  or? 
seems  to  be  reduced  to  a  minimum,  or  even  to  vanish  altogether  in  a  confused  inter- 
mingling of  blocks  of  graywack^  with  thin  seams  of  the  eruptive. 

At  the  most  southerly  large  open  pit  hornblende  porphyrite  shows  itself  in  con- 
siderable amounts,  and  the  true  norite  or  gabbro  can  scarcely  be  discovered  at  all 
It  is  as  though  almost  only  ore,  out  of  the  original  mixture  of  ore  find  ncrite,  had  bo'-;! 
fcrced  into  this  narrow  fissure.  At  the  widest  the  band  scarcely  goes  beyond  50  feet,  aiiu 
in  the  long  extension  toward  the  former  Orfcrd  club  house  it  -narrows  down  to  ei^iit  r 
ten  feet.  Several  dikes  of  diabase  cut  the  hill  of  arkose  and  approach  the  open  pi*.^. 
one  or  two  of  them  actually  crossing  the  norite  band,  but  it  is  doubtful  whether  they 
have  had  any  effect  on  the  ore  bodies. 

The  Evans  Mine 

After  an  interval  of  about  two-thirds  of  a  mile  of  swamp  and  clay  flate  with  no 
solid  rock  but  a  few  low  mounds  of  graywack^,  the  small  gossan  hill  of  the  £vai'> 
mine  rises  gently  above  th<e  clay,  but  is  now  mainly  covered  by  the  rock  house  an  J 
rock  dumps,  except  at  the  two  open  pits  filled  with  water.  There  is  little  to  be  learne-i 
at  presort  from  the  surface  outcrops,  though  the  large  rock  dump  shows  a  considerah!.* 
\'ariety  of  types,  including  gabbro,  diabase  (probably  from  dikes),  graywacke  and 
\a,rious  products  of  weathering,  such  as  actinolite  rock.  Much  siickensiding  wa> 
noticed  on  the  blocks  of  rock. 

The  mine  was  worked  by  open  pits  to  a  depth  of  about  160  feet,  and  below  thi^ 
by  levels  to  the  depth  in  all  of  about  250  feet. 

The  question  as  to  whether  the  Evans  outcrop  should  be  connected  with  the  narroik- 
band  of  ore-bearing  gabbro  two-thirds  of  a  mile  to  the  north  near  the  Orford  refinery. 
Qi  with  the  ridge  of  gabbro  rising  only  400  yards  to  the  southwest  near  Kelly  lak' 
is  one  of  considerable  interest  and  should  be  briefly  discussed.  The  connection  with 
the  nearer  gabbro  area  seems  at  first  the  more  natural,  but  there  are  reasons  f:>r 
deciding  in  favor  of  the  other  theory.  In  the  first  place,  all  the  important  ore  deposit^^ 
in  the  Copper  Cliff  region  are  on  what  may  be  considered  one  curved  belt  of  norit- 
projecting  from  the  main  range  and  everywhere  gossan-covered)  indicating  the  presence 
of  sulphides.  On  the  other  bland,  the  band  of  gabbro  to  the  southeast  of  the  £va«ii 
mine  differs  in  character  from  the  typical  nickel-bearing  norite.  It  resists  weathering 
and  rises  as  sharp  ridges  of  hills,  while  the  nickel-bearing  norite  generally  has  only 
low  relief;  it  is  never  gossan-Oovered  at  its  junction  with  other  rocks,  and  only  very 
ffmall  deposits  of  niokel  ore  have  been  found  in  it,  and  then  only  at  a  considerable 
distance  from  the  margin.  Thie  gabbro  belt  near  Kelly  lake  is  narrow,  averaging  onlv 
about  half  a  mile  in  width,  but  it  connects  about  six  miles  to  the  northeast  with  a 
larger  mass  several  square  miles  in  area,  just  east  of  Sudbury.  The  narrow  band  and 
the  main  body  rise  through  the  sedimentary  rocks  in  what  seems  a  laccolithic  wa« . 
tilting  the  slaty  graywack^s  up  on  their  flanks  till  they  are  nearly  vertical  or  ewu 
fi>lightly  turned  the  other  way;  and  this  turned-up  edge  of  graywacke  runs  right  on 
Ketween  the  gabbro  ridge  and  the  Evans  mine  as  if  quite  undisturbed. 

Still  another  point  has  a  bearing  on  the  question.  The  main  range  uniform ty 
blends  to  the  north^nrest  into  micropegmatite  and  granite,  while  the  Sudbury  gabbi 
mass  with  its  prolongation  to  the  southwest  has  no  such  peculiarity.  The  Kelly  lak" 
band  of  gabbro,  then,  is  of  quite  different  characters  from  the  usual  nickel-bearing 
norite,  and  having  no  ore  bodies  itself  would  be  unlikely  to  send  off  from  its  flank  sue}] 
a  large  mass  of  ore  as  the  Evans  mine. 

if  the  Evans  ore  body  is  connected  with  the  band  to  the  north,  why  should  ther« 
be  a  gap  of  two-thirds  of  a  mile  between  it  and  the  next  outcrop?     This  is  not  ea^.^ 
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to  answer,  but  one  may  suggest  that  connecting  links  are  buried  under  the  day  flati 
between;  or  the  explanation  current  amon^  prospectors  may  be  accepted,  that  there 
h  a  subterranean  connection  between  the  outcrops  ''capped  over"  at  certain  points. 
li  the  latter  is  the  case  and  the  ore-bearing  connection  is  not  at  too  great  a  depth 
there  should  be  magnetic  disturbances  between  two  outcrops,  but  this  has  not  yet  been 
demonstrated. 

The  evidence  points  toward  a  real  connection  of  these  chimneys  of  nickel  or<» 
among  themselves  by  tortuous  channels-  which  have  not  always  reached  the  surface,  tha 
chimneys  representing  weak  points  in  the  overlying  rock  where  the  more  fluid  part 
of  thie  mixture  of  rock  and  ore,  which  would  of  course  be  the  sulphides,  could  be  forced 
upwards,  sometimes  as  a  column  more  than  a  thousand  feet  in  height,  as  at  the  Coppsr 
Cliff.  It  is  possible,  however,  that  the  connecting  channel  lay  above  the  present  levd 
and  that  the  heavier  ore  descended  where  opportunity  offered.  Since  then  tbe  upper 
canal  may  have  been  removed,  along  with  the  thousands  of  feet  of  reck  which  have  im- 
doubtedly    been  planed  off  since  Archean  times. 

The  Ck>pper  Cliff  offset,  though  only  about  three  and  a  quarter  miles  long,  and 
therefore  shorter  than  two  other  offsets,  at  Worthington  and  in  Foy  township,  is  much 
the  most  impbrtant  in  the  Sudbury  region,  for  its  ore  deposits  have  already  supplied 
more  than  800,000  tons  of  rich  ore. 

The  peculiar  arrangement  of  the  nickel  range  between  this  offset  and  that  at 
Worthington,  as  if  a  block  of  the  Archean  support  11  miles  long  on  the  add  side  and 
16  miles  long  on  the  basic  side  had  slipped  down,  producing  faults  at  each  end  through 
which  an  outlet  was  afforded  to  the  molten  rock  and  sulphides,  has  already  been  men- 
tioned; and  the  greater  irregularity  of  th^  Copper  Cliff  offset  is  perhaps  doe  to  the 
tariety  of  the  rocks  forming  the  substratum.  This  offset  diffeiB  from  the  oilier  two 
in  the  much  greater  volume  of  sulphides  distributed  along  it  and  in  its  ^roftter  dis- 
continuity, the  southern  outcrops,  at  Copper  Cliff,  the  former  Orford  smcltar,  and 
Evans  mine,  being  separated  from  the  main  offset  and  from  one  another  hy  q^aces 
of  from  a  quarter  to  three-quarters  of  a  mile. 

Thiere  seems  to  be  a  connection  be.tween  halts  or  obstructions  in  the  devioiis  chan- 
nel followed  by  the  molten  material  and  the  accumulation  of  sulphides,  the  nudn  ore 
deposits  occurring  at  the  end  of  a  continuous  band  of  norite  as  in  No.  2,  or  in  isolated 
outcrops,  as  at  the  Copper-  Cliff  and  Evans  mines.  Dr.  Peters'  comparison  of  the^ 
ere  bodies  to  a  string  of  sausages  with  a  Ipng  bit  of  string  between  the  aansaees  if 
very  apt. 

As  the  line  of  outcrop  in  the  isolated  parts  does  not  correspond  to  the  original 
southeasterly  direction  of  the  offset  it  is  possible  that  faulting  hJlas  taken  pl«ce  siD'>e 
the  consolidation  of  the  pyrrhotite-norite  magma,  producing  the  discontinuity  and 
causing  horizontal  displacement  toward  the  west,  but  in  the  large  amount  of  minor 
faulting  it  has  not  yet  been  proved  that  there  are  main  faults  of  this  magnitude. 

Elsie  Mine 

Returning  to  the  basic  edge  of  the  main  range  the  contact  can  ue  followed  nor£h> 
east  from  Lady  Violet  mine,  passing  to  the  southeast  of  Pump  lake  and  then  turnxog 
east  towards  Elsie  mine.  The  norite  is  of  the  usual  kind  and  most  of  the  way  is  io 
contact  with  granite,  partly  coarsely  gneiesoid,  having  a  strike  of  65^,  and  loob'n? 
like  Laurentian,  but  partly  medium-grained,  flesh-colored,  and  probably  later  thiai 
the  norite.  With  the  granitic  rocks  are  occasional  hills  of  "dder  norite"  and  of 
Srreenstone  near  the  boundary  between  Snider  and  McKim  townships;  and  at  th> 
Elsie  mine,  in  lot  12,  con.  V  of  the  latter  township,  various  greenstones  cover  a  larce 
area  to  the  south  of  the  contact. 

Elsie  mine  is  situated  at  a  small  embayment  of  the  norite,  which  lies  as  a  kv 
plain  extending  for  a  mile  or  more  to  the  north  with  little  change  of  levd.     Tbe 
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Dorito  ia  we«tfa«rine  rapidly  into  rounded  boulder-like  masses  partly  buried  in  th<> 
rouM  sand;  materials  reenlting  from  the  decay  of  enclosing  rock,  giving  cImf  "tri- 
duice  of  the  origin  of  the  plain. 

At  its  edge  the  norite  ehowa  rusty,  pitted  surface*  as  usual,  and  these  increase  till 
tbe  eloogAtfld  ore  body  is  reached,  where  an  open  pit  shows  that  the  foot  wall  of 
Ttrioos  greenstones  slopes  at  an  angle  of  about  30°  to  the  northwest.  The  clean  ore 
bte  a  thicknev  of  %  feat,  bat  ia  in  irregular  pook«ts,  while  above  it  there  ia  mixed 
ere  aad  norite,  in  some  places  for  about  40  feet.  There  has  been  some  slipping  and 
■lickensiding,  bnt  the  surface  of  the  underljing  rock  is  much  more  uniform  than  at 
ether  mines,  fluch  as  the  Creighton. 

ni«  oro,  which  is  leas  rich  than  in  the  mines  to  the  southwest,  is  almost  wholly 
PTTrhotite  and  chalcopyrite,  though  a  few  seams  of  quarts  and  calcite  with  clay  and 
iron  pyrites  occnr.    The  pyrites  contains  no  nickel. 


Jointage  of  greenstone  south  of  Elsie 


To  the  weet  and  ninth  of  the  mine  the  coerse-textured  norite  with  the  usual  bl^w 
of  bloiah  quarts  and  black  mica  occasionally  varies  into  patches  of  a  much  coarser 
grained,  variety  with  a  suggiation  of  concretionary  structure,  consisting  of  vague 
bands  which  contain  more  hornblende  toward  the  outer  edge  and  more  plagioclaaa 
toward  tbe  centre,  with  which  there  ia  usually  a  considerable  amount  of  quartz  inter- 
Biied.  These  areas  vary  from  the  siie  of  one's  hand  to  several  square  yards,  and  aeem 
■k  a  whole  to  be  distinctly  more  acid  than  the  average  norite. 

The  EMe  mine  dump  shows  a  considerable  variety  of  rock  beside  the  norite, 
qaarttite  or  felsitic  arkose  and  greenstones  being  the  commonest;  and  the  hill  which 
lists  iteaply  to  the  south  presents  an  even  greater  variety.  At  the  foot  near  the  we 
there  are  wane  bands  of  arkose  or  quartsitic  rock,  evidently  sedimentary,  mixed  with 
hoTubleode  porphyrites,  but  higher  up  the  hitl  the  prevalent  rock  ia  "older  norite,'' 
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fine-grained  and  gray  in  color  with  a  network  of  slightly  raised  green  bands  oii 
weathered  surfaces.  Thin  sections  prove  that  this  rock  consists  of  plagioclase  and 
hypersthene  without  quartz,  sc  that  it  is  a  more  basic  rock  than  the  nickel-bearing 
Dorite. 

The  older  norite  is  mixed  with  or  passes  into,  several  other  rocks,  especially  green- 
stones and  hornblende  porphyrites,  but  also  an  amygdaloidal  rock  showing  very  pro- 
nounced ' 'pillow  structure/'  indicating  surface  lava  flows.  The  pillows  may  be  froia 
a  few  inches  to  four  or  five  feet  in  diameter,  and  consists  of  a  paler  centre,  sometimeN 
elder  norite,  with  a  dark  margin  having  two  or  three  inches  of  the  outside  thick)y 
sprinkled  with  small  white  amygdules. 

A  wide  band  of  this  mixture  of  greenstones  extends  south  toward  Copper  Cliff, 
covering  several  square  miles. 

Murray  Mine 

The  gossan  edge  of  the  norite  at  Elsie  continues  without  a  break  toward  the  north- 
east to  Murray  mine  on  the  north  half  of  lot  11.  This  is  one  of  the  oldest  and  mos: 
carefully  studied  of  the  mines  of  the  region,  Baron  von  FouUon  ana  Professor  T.  L 
Walker  having  worked  upon  it,  proving  that  the  accompanying  rock,  up  to  that  time 
called  diorite,  was  really  norite.  For  a  number  of  years,  however,  the  mine  has  not 
been'  operated,  and  conditions  are  not  now  favorable  for  its  examination. 

Much  of  what  has  been  said  of  the  Elsie  mine  applies  to  the  Murray  mine  al>o 
but  the  band  of  gossan  is  wider  here  and  apparently  the  ore  body  considerably  larger. 
Several  large  dikes  of  olivine  diabase  cross  the  norite,  some  of  them  cutting  the  ore 
body  itself,  and  run  in  the  direction  125®  towards  Ramsey  lake  near  Sudbury,  thrir 
course  having  been  determined  by  Dr.  Barlow.  As  the  conditions  of  the  mine  are  not 
easily  seen  at  present  it  may  be  well  to  quote  a  description  of  it  from  one  of  the 
gentlemen  who  operated  it  12  years  ago. 

In  1893  Captain  Richards  stated  to  the  Inspector  of  Mines  that  "the  ore  body, 
which  possesses  an  average  thickness  of  70  feet,  strikes  in  the  direction  northeast  and 
southwest  and  dips  northwesterly  45°  from  the  horizontal.  This  agglomerated  ma^< 
of  nickeliferous  pyrrhotite  and  diorite  is  contained  by  diorite  walk.  The  foot  wall 
at  certain  points,  as  proved  by  mining  operations,  presents  the  appearance  of  a  true 
fissured  plane  upon  which,  at  some  time  or  other,  the  ore  body  has  moved,  as  evidenced 
by  the  coarse  flucan  or  attrited  matter  which  separates  the  ore  from  the  wall.  In  some 
places  through  the  occurrence  there  exist  large  inclusions,  horses  or  intrusions  of 
diorite  containing  fragments  of  granite.''  As  these  mines  are  now  fidl  of  water,  little 
can  be  said  of  the  relationships  of  the  ore  body  to  the  adjoining  rocks  beyond  what 
is  visible  on  the  surface.  The  character  of  the  norite  mass  has  been  elaborately  des- 
cribed by  Dr.  T.  L.  Walker,  so  that  it  is  only  necessary  to  say  that  it  is  the  ordinary 
coarse-grained  rock  with  bluish  quartz.  The  contact  of  the  norite  with  the  adjoining 
rock  runs  about  northeast  from  the  Elsie  to  the  Murray  mine,  and  continues  in  the 
same  direction  past  the  latter,  more  or  less  gossan  marking  the  boundary  all  the  way. 
The  hornblende  schist  and  porphyrite  forming  the  foot  wall  at  the  Elsie  is  largely 
interrupted  at  the  Murray  mine  by  dikes  from  the  southeast  end  of  an  area  of  red 
granite  later  in  age  than  the  norite,  which  it  has  penetrated  in  the  most  confused  way. 
sometimes  forming  a  giant  breccia  of  norite  blocks  with  narrow  seams  of  granite 
between,  but  part  of  the  apparent  granite  may  prove  to  be  squeezed  and  modified 
arkose  or  re-composed  granite.  The  greenstone  near  the  Murray  mine  is  sometimes 
sheared  into  schist  with  bands  of  lighter  and  darker  green,  showing  great  dynamic 
action. 

On  the  dump  of  the  Murray  mine  much  of  the  norite  is  found  to  be  filled  with 
sulphide  granules  of  all  sizes  and  in  all  proportions,  as  at  most  other  nickel  mines,  the 
ore  being  in  coarse  grains  when  the  rock  is  coarse  and  vice  versa.    In  addition  to  the 
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uatial  coantry  rocks  on  the  dump  tliere  is  a  rery  couse  "matcbite"  oonsiEtitig  of  green 
hornblende  blades  sometimes  six  incbes  long  and  white  plagiool&ae  with  more  or  le;s 
qaarta,  evideiitly  a  aegregation  of  tbe  sort  found  at  Elsie,  but  of  a  much  coaraer  texture. 
To  the  northeast  of  tbe  mine  the  gossan-covered  edge  of  the  norite  extends  for 
half  a  mile  witb  a  few  small  outcrops  of  ore  exposed  by  stripping  or  test  pits  titm 
point  tf.  point.  In  one  place  a  large  dike  of  diabase  has  been  partly  stripped  as  if 
in  aearcbtng  for  ore,  just  to  tbe  east  of  a  maaa  of  gossan.  Superficially  the  two  rockt 
are  somewhat  alike,  though  the  diabitfla  shows  no  quarts  blebs,  and  is  not  pitted  witli 
gossan  spobB.     At  these  outcrops  the  gossan  leans  against  the  older  rock  as  at  Sultaiia 

The  range  of  later  granite  hills  to  tbe  soutbeaat  of  the  Murray  mine  runs  for  tone 
miles  parallel  to  the  «dge  of  the  norite,  and  in  some  places  encloses  patches  of  green- 
stone, etc.,  while  it  is  cut  by  the  diabase  dikes  mentioned  above.  One  of  tbe  largM 
dikes  has  weathered  out  iBBving  a  vertically  walled  passage  160  feet  wide  through  i 
ridge  of  granite  a  little  east  of  Hurray  mine,  providing  an  easy  grade  for  tbe  o\i 
rood  from  Hurray  mine  to  Bndbury. 


Jointage  of  granite  weet  of  Murray  mine. 


Where  the  Canadian  Pacific  railway  crosses  tbe  nickel  range  between  Hnrraj  nuM 
and  Azilda  (formerly  Rayside),  there  is  an  excellent  section  displayed,  which  wu  dM- 
cribed  by  Prof.  Walker  years  ago,']  but  may  be  referred  to  here  as  one  of  the  beet 
known.  Tbo  whole  width  at  this  point  is  about  four  miles,  so  that  this  is  one  of  tl>« 
broadest  parts  of  tbe  range,  being  surpassed  cmly  by  the  part  Dorth  of  Orsigbtoo. 
Near  the  mine  the  norite  is  of  varying  texture  and  largely  mixed  with  ore  as  prrrbo- 
tite-norite,  and  escept  for  a  somewhat  coarse  texture  there  is  liltle  ToriatiMi  for  a  mil' 
and  a  half  to  tbe  northwest  along  the  railway  or  the  wagon  road  to  Asilda.  At  a  fe* 
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points  the  weathered  surface  looks  somewhat  reddish  toward  the  northwest  comer  of 
McKim  township,  but  fresh  specimens  have  the  usual  dark  color  of  norite.  Where  the  road 
and  railway  pass  from  McKim  into  Bnider  township  and  descend  towards  the  Bayeide 
plain  rather  fine-grained  granite  crosses  as  a  band  about  400  feet  wide  but  very 
irregular;  and  half  a  mile  farther  northwest  there  is  a  similar  band.  Here  the  erup- 
tiye  becomes  more  acid  in  character  and  redder  in  color^  while  the  rock  rises  as  hills 
in  a  pronounced  way,  probably  hecause  of  its  change  in  composition,  since  it  no  longer 
weathers  rapidly  as  in  the  low  plain  toward  the  basic  edge. 

Where  road  and  railway  pass  into  a  bay  of  fiat  clay  land  the  acid  phase  of  the 
emptiTe  has  distinetly  come  in,  with  flesh  red  weathered  surfaces  and  very  rugged 
forms  with  steep  slopes  or  cliffs  toward  the  valley.  Beyond  Hob  the  eruptive  is  very 
schistose,  resembling  gneiss  or  felsite  schist  and  has  been  mapped  by  the  (Geological 
Survey  as  Huronian,  though  the  finding  of  the  basal  conglomerate  on  a  hill  half  a 
mile  northwest  of  Azilda  station,  with  typical  granite  boulders  and  the  usual  intense 
metamorphism  proves  that  all  the  schistose  rocks  between  the  hill  and  the  red  cliff 
previously  mentioned  must  be  included  in  the  acid  phase  of  the  eruptive.  This  view 
corresponds  with  that  taken  by  Prof.  Walker.«4 

Blezard  Mine  Region 

Fran  the  small  outcrops  of  ore  in  the  southern  half  of  lot  10,  con.  YI,  cf  McKim 
toHrnsii^  to  the  Cameron  mine  in  lot  7,  con.  I,  of  Bleeard,  a  distance  of  about  two 
miles,  ^e  basic  edge  runs  with  minor  curves  toward  the  northeast,  showing  little 
gossaa  or  other  evidence  of  ore.  The  norite  along  this  portion  is  in  contact  with  later 
fleeh-eoioted  granite. 

At  the  C^oneron  mine,  where  a  small  ore  body  has  been  developed,  there  is  a  slight 
bay  of  tlie  basic  edge,  wliich  here  turns  nearly  east  to  the  Little  Stobie  mine  near  the 
north  end  of  lot  6.  Along  this  part  of  the  contact  the  relationships  are  largely  con- 
cealed vader  drift  deposits  and  by  woods. 

At  ilm  Little  Stobie  an  open  pit  discloses  ore  resting  against  green  schist  and 
hombknide  porph3rrite;  and  the  norite  shows  a  little  to  the  north  and  also  to  the 
aouthweit  in  a  phase  suggesting  breccia  or  conglomerate,  the  usual  rather  coarse  gray 
rock  sadosBTig  crowded  fragments  of  the  finer  grained  older  norite. 

In  lot  8,  con.  II,  of  Blezard  township,  about  a  mile  northwest  of  the  Little  Stobie, 
a  smaB  podEot  of  ore  was  found  by  dip  needle  work  by  Mr.  Edison's  party,  and  a  test 
pit  and' diamond  drill  holes  were  sunk  there  to  explore  for  ore,  but  without  success. 
The  drill  core  showed  norite,  weathered  or  fresh,  to  the  depth  of  1,090  feet,  with, 
however,  a  band  of  schist  at  about  260  feet  and  a  considerable  thickness  of  fine-grained 
granite  at  900  to  d50  feet. 

On  the  way  to  the  camp  two  small  outcrops  of  granite  are  found,  so  that  here  as 
northwest  of  Murray  mine  dikes  of  granite  cut  the  norite. 

From  Little  Stobie  the  contact  runs  northeast  to  the  north  comer  of  lots  5  and 
6,  con.  I,  and  then  east  as  a  small  emhayment  to  Mount  Nickel  mine,  which  has  been 
partially  developed  by  two  open  cuts,  the  sinking  of  a  shaft  to  a  depth  of  165  feet, 
and  a  considerable  amount  of  drifting  at  the  75-foot  level.  This  work  and  two  diamond 
drill  holes  ere  said  to  prove  that  there  is  a  good  body  of  ore,  dipping  at  about  an 
angle  of  90^  toward  the  north,  and  the  ore  dump  is  of  respectable  size  and  quality. 
The  open  cuts  show  that  the  ore  is  partly  to  the  south  of  the  norite  in  fractured  and 
broken  greenstone,  as  if  it  had  been  equeesed  into  the  fissures  while  molten,  by  pressure 
from  the  north,  thus  forming  a  sort  of  breccia  of  rock  fragments  cemented  by  pyrrhotite 
and  chalcopyrite. 

t4ibid,  p   5^ 
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usual  country  rocks  on  the  dump  there  is  a  **  ^^ 

hornblende  blades  sometimes  six  inche«  '  ^ 

quartz,  evidently  a  segregation  of  *^  ^-^^  ^^^^^  ^^^^^  f'l  "^"^^^^^  '' 

^.^^on  of  the  township  of  the  same  name. 

To  the  northeast  of  thiP  ^;;  •;;  mine  in  1892,  states  that  it  was  opened 

half  a  mile  with  a  f ew  sr  ^        ^'fS^'^r^^  Company,  and  shut  down  in  1892.    At 

point  to  point.     In  one  ,       V>^v:^^tf /idings  and  heaps  of  waste  rock  that  ven 

in  searching  for  ore,  j'  J  'Vx^'  >>unding8  of  the  ore  deposit,  and  the  large  pit 

are  somewhat  aUke,  .      J^'  ;' -'j^^^r/rock  includes  some  norite  and  gabbro,  but  mucb 

gossan  spots.  At*  ,,!;:.::>  V^^^^fo  porphy  rite  and  fine-grained  hornblende  schi>t, 
^^^^'  ^.  y'^y'^M^tbe  open  pit  consist  mainly  of  green  schist,  indnding 

The  range  ,/v,*^'^  *'^tov  the  northeast  side  what  is  apparently  a  projection 

miles  paralle*  "^  ^'''V^^^V'^'j/**  ^  *^®  north  reaches  the  opening.  The  norite  to  the 
stone,  etc.  /  ^»"^  '^^^  ^'!S!er^^^^  '*'^'*^  vrith  quartz  and  biotite,  and,  according  to  Dr. 

dikes  hap  .J<J^  ^^*^iiM^  ^'to  the  shore  of  Whitson   lake    where  it  gradually  changes    i 

ridge  o'  '"^  ff^  ^.r  ^*^rbe  8^^^^^  °^  norite  band  is  flat  and  low,  contrasting  with  the 

road  f  ^yr    ^*f^i*^'^^tone  and  quartzite  to  the  southeast.     As  the  surface  is  so  much 

a&i^joes  ^^^^tion  of  the  surroundings  of  the  ore  body  as  seen  in  the  early  daji 


iifif '"' more  or  less  rock  matter ,  giving  the  whole  the  appearance  of  a  con- 


Jed  ^^hB  gen'^eral  strike  of  the  country  rocks  is  here  as  elsewhere  in  the  vicinity 

^''^^^'ujlst  snd  southwest.    The  ore-bearing  belt,  which  is  associated  with  a  dark 

gl^%  nor^^fTis  about  100  feet  wide  and  dips  northwest  at  an  angle  of  ^5^.      It  is 


pr.  ^      j^gists  oi  a  body  of    mixed   chalcopyrite    and    nickeliferous  pyrrhotite 

''m?^*     is  1 

'^^.ftf-^'JJ' g' massive  bed  of  ash-colored  graywack^,  the  weathered  surfaces  of  whif^ 

over^*^^  fised  reticulating  lines.'    Immediately   to  the  northwest  of  the  shafts  there 

pr0B^l  '^^om  dO  to  50  feet  wide,  of  dark  brownish  gray  crystalline  diabase,  weathering 

Is  ^  ^    gffftce  into  rounded  boulder-like  masses,  which  scale  off  concentrically." 

Bt  ^'^^  ^pen  pit  is  said  to  be  60  feet  deep,  and  the  lower  workings  of  the  mine  reach 

gth  of  172  feet ;  but  the  plans  of  the  mine  appear  to  have  been  lost,  so  that  th« 

^  ne  of  the  ore  body  cannot  be  definitely  given.     It  may  be  mentioned  that  the  roci 

^     p  is  unusually  free  from  ore,   showing  that  the  separation  of  the  ore  from  rhi 

^^  rock  was  carried  out  more  carefully  than  at  other  mines  in  the  region. 

Xbe  Blezard  is  the  last  mine  toward  the  northeast  which  has  been  worked  <m  tni 
large  scale  along  the  basic  edge  of  the  main  nickel  range,  though  several  prospects  an( 
small  workings  are  found  beyond  this  toward  th^  east. 

The  road  from  Blezard  north  past  Whitson  lake  (locally  called  blezard  lake)  gi^e 
a  good  section  of  the  nickel-bearing  eruptive,  which  is  here  only  two  miles  and  i 
half  wide.  A  similar  section  is  displayed  along  the  shores  of  the  lake,  as  describei 
by  Prof.   Walker.as 

The  basic  edge  at  Blezard  mine  is  of  th)e  typical  sort  for  the  southern  rangic 
consisting  of  dark  gray  norite  with  bluish  quartz  and  some  plates  of  biotite.  A  wid 
swamp  intervenes  between  the  outcrops  near  Blezard  mine  and  the  hills  to  the  north 
where  rock  once  more  appears;  and  the  character  of  the  rock  is  still  that  of  norite 
though  coarser  in  texture  and  paler  in  color  than  at  the  mine.  After  a  short  intemip 
tion  of  pale  flesh-colored,  fine-grained  rock,  probably  a  mass  of  metamorphosed  quart* 
ite,  a  coarse  flesh-colored  to  gray  variety  of  the  eruptive  is  again  encountered,  eithei 
a  syenite  or  diorite  in  appearance.  A  sharp  hill  of  reddish  gneissoid  rock  rises  jn^ 
beyond  this,  possibly  a  band  of  later  granite,  though  it  is  sheared  into  a  distinct 
gneiss.  Next  comes  a  dark  flesh-colored  variety  of  the  eruptive,  suggesting  syenite 
but  proving  under  the  microscope  to  consist  mainly  of  pegmatite  with  much  quart: 
Coming  down  to  lower  ground  near  the  northwest  end  of  Whitson  lake  a  darker  gray 
rock,  sometimes  gneissoid,  represents  the  acid  edge  of  the  eruptive  and  stands  is 
contact  with  the  sediments. 
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;;;  «  there    is    a    narrow   band    of   conglomerate   containing    pebbles    and 

i:zite,  granite,   and    perhaps    other    rocks,  with  some    green  chloritic 

-natrix  and  partly  without  pebbles.     There  has  been  a  good  deal  of 

;»  margin  of  the  eruptive,  and  the  relationships  are  not  always  clear, 

^  i&  about  60^  with  a  dip  of  35°  to  55°  to  the  southeast,  ae  if  the  eruptive 

arned  the  edge  of  the  sediments.     Beyond  the   contact  tuffs  of   the   usual 

.re  found  at  various  points  along  the  road. 

The  Frood-3tobie  Offset 

The  Stobie  mine  and  its  surroundings  are  probably  beet  taken  up  in  association 
vith  the  Blezard  and  Mt.  Nickel  mines,  its  nearest  neighbors  to  the  north,  though 
no  surface  connections  are  known  between  this  important  offset  and  the  main  nickel 
range,  later  granite  and  older  greenstones  intervening  for  a  width  of  about  a  mile 
between  the  two. 

The  Frood-Stobie  offset  runs  for  a  little  less  than  two  miles  from  southwest  to  north- 
east parallel  to  the  main  range,  beginning  as  a  narrow  gossan  band  in  lot  7,  con. 
V,  of  McKim  township,  and  ending  at  the  Stobie  mine  in  lot  5,  con.  1,  of  Blessard.  The 
gossan  ifi  first  seen  about  four  miles  northeast  of  Lady  Macdonald  mine  at  the  upper 
end  of  the  Copper  Cliff  offset,  with  which  it  probably  has  no  connection. 

Beginning  at  the  southwest  the  rusty  surface  of  gabbro  is  first  encountered  about 

1,100  yards  from  the  Frood  as  a  band  indistinctly  separated  from  the  adjoining  rock, 

wjiich  ifi  graywack^  and  schist,  often  containing  large  pseudomorphs  after  staurolite. 

The  band  rises  as  a  ridge  which  is  generally  red-brown  from  the  gossan,  but  is  cut  off 

by  a  narrow  interruption  of  quartzite  600  yards  southwest  of  the  mine.     The  rusty 

gabbro  quickly   rises  again  and  widens   greatly,    until   near   the  mine  it   reaches  its 

greatest  width  of  about  200  yards.       In  this  part  it  has  quarzite  and  graywack^  to 

the  southeast,   striking  40^^  about  the   direction   of  the  norite  band   itself.     On  the 

northwest  the  rocks  adjoining  it  are  more  varied,  but  the  rock  in  immediate  contact 

is  generally  diorite.     Beyond  these  rocks,  which  rise  against  each  side  of  the  gabbro, 

there  are  broad  swamps.    To  the  north  of  the  mine  the  gabbro  hill  dips  down  quickly 

into  swampy  ground,  and  is  presently  cut  off  by  quartzite  and  green  schist.     Beyond 

the  swamp  to  the  northwest  at  about  200  yards  distance  a  chain  of  granite  hills  runs 

parallel.     The  granite  is  rather  fine-grained,  flesh-colored,  and  appears  to  be  a  part 

of  the  later  granite  mass  observed  near  the  Murray  mine  two  miles  to  the  west. 

At  the  Frood  mine  or  No.  3  belonging  to  the  Canadian  Copper  Company,  the 
(cabbro  rises  about  90  feet  above  the  low  ground  around,  showing  an  eruptive  contact 
irith  the  graywack^  and  quartzite  on  its  flanks,  but  the  hill  is  so  covered  with  gossan 
that  boundaries  are  not  easily  fixed.  The  mine  has  been  opened  up  by  two  large  open 
pits  and  a  shaft,  and  the  ore  is  irregular  in  its  occurrence  and  greatly  mixed  with  rock 
matter,  the  large  dump  showing  chiefly  norite  and  graywack^,  but  also  some  blocks 
of  actinolite  and  talc,  no  doubt  secondary  products.  Angular  and  rounded  masses  of 
rock  are  enclosed  in  the  ore  as  matrix,  one  pebble  being  of  white  quartzite,  but  these 
p«-bbles  and  boulders  are  probably  the  result  of  rolling  between  faulted  surfaces. 

This  mine  is  on  the  southeast  side  of  the  widest  part  of  the  norite  band,  and  a 
«nall  open  pit  to  the  north  shows  typical  pyrrhotite-norite,  with  every  mixture  of  the 
fwo  materials;  while  rusty  surfaces  extend  all  across  the  band  to  lot  7,  where  another 
company  has  done  a  small  amount  of  development  work  on  the  northwest  side  of  the 
^>d^e.  The  ore  here  seems  greatly  mixed  with  rock.  Stakes  placed  at  regular 
ntervals  over  the  ground  show  that  a  magnetic  survey  has  been  carried  out,  but  the 
-eaB^nlte  do  not  seem  to  have  justified  further  work. 

This  part  of  the  offset,  with  a  small  band  of  graywack^  to  the  southeast  and  of 
greenstone  to  the  northwest,  rises  as  a  narrow  ridge  from  swamps  on  each  side  and 
nd<i    a    little  north  of  Frood  mine,  being  cut  off  by  green  schist.     Beyond  it  a  very 
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Blezard  Mine 

From  the  Mount  Nickel  mine  the  contact  bends  gently  toward  the  northeast  to 
the  Blezard  mine  in  lot  4  in  the  second  concession  of  the  township  of  the  same  name. 
Mr.  Robert  McBride,  who  was  captain  of  the  mine  in  1892,  states  that  it  was  opened 
in  1889  and  1890  by  the  Dominion  Mineral  Ck>mpany,  and  shut  down  in  1892.  At 
present  the  surface  is  so  covered  with  buildings  and  heaps  of  waste  rock  that  ren 
little  can  be  seen  of  the  immediate  surroundings  of  the  ore  deposit,  and  the  large  pit 
is  of  course  full  of  water.  The  waste  rock  includes  some  norite  and  gabbro,  but  much 
more  greenstone,  such  as  hornblende  porphyrite  and  fine-grained  hurubleude  schist, 
as  well  ae  quartzite.  The  walls  of  the  open  pit  consist  mainly  of  green  schist,  including 
some  masses  of  quartzite,  but  on  the  northeast  side  what  is  apparently  .a  projection 
of  gabbro  from  the  large  area  to  the  north  reaches  the  opening.  The  norite  to  the 
north  is  the  usual  coarse-grained  kind  with  quartz  and  biotite,  and,  according  to  Dr. 
T.  L.  Walker,  extends  to  the  shcre  of  Whitson  lake  where  it  gradually  chan^ei^  i  i 
gneissoid  granite.  The  gabbro  or  norite  band  is  flat  and  low,  contrasting  with  the 
rough  ridges  of  greenstone  and  quartzite  to  the  southeast.  As  the  surface  is  so  much 
covered  the  description  of  the  surroundings  of  the  ore  body  as  seen  in  the  early  days 
by  Dr.  Bel),  may  be  quoted: 

'*Thie  ore  consists  of  a  body  of  mixed  chalcopyrite  and  nickeliferoue  pyrrhotite 
mingled  with  more  or  less  rock  matter,  giving  tne  whole  the  appearance  of  a  con- 
glomerate. ^  The  general  strike  of  the  country  rocks  is  here  as  elsewhere  in  the  vicinity 
about  northeast  and  southwest.  The  ore-bearing  belt,  which  is  associated  with  a  dark 
quartz-diorite,  is  about  100  feet  wide  and  dips  northwest  at  an  angle  of  65^.  It  is 
overlaid  by  a  massive  bed  of  ash-colored  graywack^,  the  weathered  surfaces  of  which 
present  raised  reticulating  lines.'  Immediately  to  the  northwest  of  the  shafts  there 
is  a  dike  from  30  to  50  feet  wide,  of  dark  brownish  gray  crystalline  diabase,  weathering 
at  the  surface  into  rounded  boulder-like  masses,  which  scale  off  concentrically." 

The  open  pit  is  said  to  be  60  feet  deep,  and  the  lower  workings  of  the  mine  reach 

a  depth  of  172  feet;  but  the  plans  of  the  mine  appear  to  have  been  lost,  eo  that  the 

shape  of  the  ore  body  cannot  be  definitely  given.     It  may  be  mentioned  that  the  rock 

dump  is  unusually  free  from  ore,   showing  that  the  separation  of  the  ore  from  the 

waste  rock  was  carried  out  more  carefully  than  at  other  mines  in  the  region. 

The  Blezard  is  the  last  mine  toward  the  northeast  which  has  been  worked  cm.  any 
large  scale  along  the  basic  edge  of  the  main  nickel  range,  though  several  prospects  and 
small  workings  are  found  beyond  this  toward  th)e  east. 

The  road  from  Blezard  north  past  Whitson  lake  (locally  called  Biezard  lake)  gives 
a  good  section  of  the  nickel-bearing  eruptive,  which  is  here  only  two  miles  and  \ 
half  wide.  A  similar  section  is  displayed  along  the  shores  of  the  lake,  as  described 
by  Prof.   Walker. a 5 

The  basic  edge  at  Blezard  mine  is  of  thie  typical  sort  for  the  southern  range, 
consisting  of  dark  gray  norite  with  bluish  quartz  and  some  plates  of  biotite.  A  widt 
swamp  intervenes  between  the  outcrops  near  Blezard  mine  and  the  hills  to  the  north. 
where  rock  once  more  appears;  and  the  character  of  the  rock  is  still  that  of  norit(. 
though  coarser  in  texture  and  paler  in  color  than  at  thJe  mine.  After  a  short  interrup- 
tion of  pale  flesh-colored,  fine-grained  rock,  probably  a  mass  of  metamorphosed  quartz- 
ite, a  coarse  flesh-colored  to  gray  variety  of  the  eruptive  is  again  encountered,  either 
a  syenite  or  diorite  in  appearance.  A  sharp  hill  of  reddish  gneissoid  rock  rises  j^jst 
beyond  this,  possibly  a  band  of  later  granite,  though  it  is  sheared  into  a  distinct 
gneiss.  Next  comes  a  dark  fleshl-colored  variety  of  the  eruptive,  suggesting  syenit**. 
but  proving  under  the  microscope  to  consist  mainly  of  pegmatite  with  much  quartz. 
Coming  down  to  lower  ground  near  the  northwest  end  of  Whitson  lake  a  darker  gray 
rock,  sometimes  gneissoid,  represents  the  acid  edge  of  the  eruptive  and  stands  is 
contact  with  the  sediments. 
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At  the  edge  there  is  a  narrow  band  of  conglomerate  containing  pebbles  and 
boulders  of  quartzite,  granite,  and  perhaps  other  rocks,  with  some  green  chloritic 
Gchist,  partly  as  matrix  and  partly  without  pebbles.  There  has  been  a  good  deal  of 
cra£hing  along  the  margin  of  the  eruptive,  and  the  relationships  are  not  always  clear, 
bat  the  strike  is  about  60^  with  a  dip  of  35P  to  56^  to  the  southeast,  as  if  the  eruptive 
hftd  oyertumed  the  edge  of  the  sediments.  Beyond  the  contact  tuffs  of  the  usual 
kind  are  found  at  various  points  along  the  road. 

The  Frood-3tobie  Offset 

The  Stobie  mine  and  its  surroundings  are  probably  best  taken  up  in  association 
vith  the  Blezard  and  Mt.  Nickel  mines,  its  nearest  neighbors  to  the  north,  though 
no  surface  connections  are  known  between  this  important  offset  and  the  main  nickel 
range,  later  granite  and  older  greenstones  intervening  for  a  width  of  about  a  mile 
between  the  two. 

The  Frood-Stobie  offset  runs  for  a  little  less  than  two  miles  from  southwest  to  north- 
east parallel  to  the  main  range,  beginning  as  a  narrow  gossan  band  in  lot  7,  con. 
V^  of  McKim  township,  and  ending  at  the  Stobie  mine  in  lot  5,  con.  I,  of  Blezard.  The 
gossan  ie  first  seen  about  four  miles  northeast  of  Lady  Macdonald  mine  at  the  upper 
Old  of  the  Copper  Cliff  offset,  with  which  it  probably  has  no  connection. 

Beginning  at  the  southwest  the  rusty  surface  of  gabbro  is  first  encountered  about 
ItlOO  yards  from  the  Frood  as  a  band  indistinctly  separated  from  the  adjoining  rock, 
vhich  is  graywack^  and  schist,  often  containing  large  pseudomorphs  after  staurolite. 
The  band  rises  as  a  ridge  which  is  generally  red-brown  from  the  gossan,  but  is  cut  off 
by  a  narrow  interriiption  of  quartzite  600  yards  southwest  of  the  mine.  The  rusty 
gabbro  quickly  rises  again  and  widens  greatly,  until  near  the  mine  it  reaches  its 
greatest  width  of  about  200  yards.  In  this  part  it  has  quarzite  and  graywack^  to 
the  southeast,  striking  40^^  about  the  direction  of  the  norite  band  itself.  On  the 
northwest  the  rocks  adjoining  it  are  more  varied,  but  the  rock  in  immediate  contact 
is  generally  diorite.  Beyond  these  rocks,  which  rise  against  each  side  of  the  gabbro, 
there  are  broad  swamps.  To  the  north  of  the  mine  the  gabbro  hill  dips  down  quickly 
into  swampy  ground,  and  is  presently  cut  off  by  quartzite  and  green  schist.  Beyond 
the  swamp  to  the  northwest  at  about  200  yards  distance  a  chain  of  granite  hills  runs 
parallel.  The  granite  is  rather  fine-grained,  flesh-colored,  and  appears  to  be  a  part 
ot  the  later  granite  mass  observed  near  the  Murray  mine  two  miles  to  the  west. 

At  the  Frood  mine  or  No.  3  belonging  to  the  Canadian  Copper  Company,  the 
gabbro  rises  about  90  feet  above  the  low  ground  around,  showing  an  eruptive  contact 
vith  the  graywack^  and  quartzite  on  its  flanks,  but  the  hill  is  so  covered  with  gossan 
that  boundaries  are  not  easily  fixed.  The  mine  has  been  opened  up  by  two  large  open 
pits  and  a  shaft,  and  the  ore  is  irregular  in  its  occurrence  and  greatly  mixed  with  rock 
matter,  the  large  dump  showing  chiefly  norite  and  graywacke,  but  also  some  blocks 
of  actinoUte  and  talc,  no  doubt  secondary  products.  Angular  and  rounded  masses  of 
rock  are  enclosed  in  the  ore  as  matrix,  one  pebble  being  of  white  quartzite,  but  these 
pebbles  and  boulders  are  probably  the  result  of  rolling  between  faulted  surfaces. 

This  mine  is  on  the  southeast  side  of  the  widest  part  of  the  norite  band,  and  a 
^all  open  pit  to  the  north  shows  typical  pyrrhotite-norite,  with  every  mixture  of  the 
tvo  materials ;  while  rusty  surfaces  extend  all  across  the  band  to  lot  7,  where  another 
(company  has  done  a  small  amount  of  development  work  on  the  northwest  side  of  the 
rtdge.  The  ore  here  seems  greatly  mixed  with  rock.  Stakes  placed  at  regular 
intervals  over  the  ground  show  that  a  magnetic  survey  has  been  carried  out,  but  the 
results  do  not  seem  to  have  justified  further  work. 

This  part  of  the  offset,  with  a  small  band  of  graywacke  to  the  southeast  and  of 
greenstone  to  the  northwest,  rises  as  a  narrow  ridge  from  swamps  on  each  side  and 
«nds  a  little  north  of  Frood  mine,   being  cut  off  by  green  schist.     Beyond  it  a  very 
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narrow  band  of  norite  or  of  gossan-oovered  surface  runs  for  more  than  half  a  mile 
northeast,  with  a  narrow  strip  of  greenstone  mixed  with  graywack^  beside  it,  and  a 
wider  band  of  graywack^  between  it  and  the  range  of  granite  hills  referred  to  before 
as  beginning  at  Murray  mine.  , 

About  half  way  between  the  Frood  and  Btobie  mines  the  band  of  riM^  norite 
becomes  discontinuous,  and  beyond  this  there  are  only  patches  of  gossan-stained  sur- 
face with  a  little  fine-grained  norite  entangled  in  graywack^  conglomerate  and  green- 
stone; the  ridge  sinking  into  the  swamp.  There  is  much  evidence  of  crushing  and 
shearing  along  this  line,  which  must  indicate  a  plane  of  weakness  and  more  or  len 
faulting  through  which  the  norite  could  intermittently  penetrate. 

There  is  a  gap  of  about  400  yards  between  the  last  undoubted  outcrop  of  norite 
and  the  gossan  hill  at  Stobie  which  rises  steeply  with  a  still  higher  point  of  greenstone 
just  to  the  south. 

The  Stobie  Mine 

The  Stobie  mine  was  one  of  the  earliest  disooTered,  and  has  been  worked  more 
extensiyely  than  any  other  except  the  Creighton,  most  of  the  ore  having  been  taken 
from  great  open  pits,  though  there  are  also  underground  levels^  reaching  a  depth  of 
about  250  feet.  The  ore  body  dips  at  an  angle  of  65^  toward  the  west.  The  mine  has 
been  shut  down  since  1901,  and  the  pits  contain  much  water,  but  the  main  caYemoos 
opening  with  its  stopes  and  irregular  projections  gives  an  impressive  idea  of  the  siae 
of  the  deposit,  which  is  said  to  be  far  fn^n  exhausted,  though  more  thkn  400,000 
tons  have  been  taken  from  it. 

The  mine  is  at  the  foot  of  the  gossan-covered  hill  on  the  east  side,'  and  the  ea- 
dosing  rocks  are  of  various  kinds,  including  but  little  norite.  The  hill  top  shows  a 
number  of  small  patches  of  this  rock  with  more  or  less  ore  embedded  in  a  mixture 
of  green  schist,  hornblende  porphyrite,  graywack^  and  crush  conglomerate,  as  if 
squeezed  up  through  a  colander  from  beneath;  and  the  whole  hill,  which  is  390  yards 
in  length  from  east  to  west  and  half  as  wide,  is  more  or  less  goasan-coveredy  makii^ 
the  relationships  difficult  to  determine.  To  tfaie  north  there  is  swamp,  to  the  west 
graywack^,  to  the  south  green  schist  and  hornblende  porphyrite  rising  still  higher 
than  the  gossan  hill,  and  to  the  east  there  are  the  great  open  pit,  the  mine  buildings 
and  the  rock  dumps,  with  a  mixture  of  rocks  showing  between,  including  those  pre- 
viously mentioned,  and  also  a  patch  of  graywack^  conglomerate  undoubtedly  formed 
by  water,  since  the  well-rounded  pebbles  are  of  great  variety. 

The  openings  at  the  pits  show  mainly  graywack^,  hornblende  porphyrite  and 
grayish  schists  with  only  a  minimum  of  rather  fino-grained  norite.  The  only  otlien 
rock  observed  about  the  hill  is  a  small  patch  of  reddishi  granite  on  the  south  slopeJ 
isolated  ae  if  part  of  the  crush  conglomerate.  The  large  rock  dumps  consist  chieffl  v 
of  graywack^,  often  somewhat  granitic  or  dioritic  looking,  and  quartzite,  with  a  littk 
gabbro  and  a  few  blocks  of  chlc^itic  or  actinolitic  rock.  One  block  of  diorite  adiiet 
had  been  sheared  along  a  number  of  planes  which  are  now  gilded  with  films  of  sulphide. 
The  norite  on  the  dump  is  often  filled  with  shot-like  grains  of  ore  as  at  eo  many  othei 
mines  in  the  region. 

The  offset  has  not  be^i  traced  farther  to  the  northeast,  though  a  strip  of  swsni^ 
extending  towards  Blezard  may  oonoeal  an  extension  in  that  direction,  since  there  it 
considerable  disturbance  of  the  compass  there.  Where  the  swamp  ends  outcrops  c^ 
greenstone,  etc.,  bar  the  way  to  a  direct  connecti<»i  with  the  main  range.  It  may  b^ 
that  the  widest  part  of  this  band,  near  Frood  mine,  was  at  first  joined  to  the  hmsii 
edge  before  the  belt  of  granite  was  erupted  between  them. 

It  is  evident  that  this  offset  differs  from  all  the  others  in  having  no  visible  con! 
nection  with  a  funnel-like  bay  of  the  norite  edge.  From  the  map  it  will  be  seen  tha 
tb«i  basic  edge  of  the  eruptive  along  this  part  of  its  course  is  unusually  strai^t  wit| 
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narrow  band  of  norite  or  of  gos&an-ooyered  surface  runs  for  more  than  half  a  mile 
northeast,  with  a  narrow  strip  of  greenstone  mixed  with  graywack^  beside  it,  and  a 
wider  band  of  graywack^  between  it  and  the  range  of  granite  hills  referred  to  before 
as  beginning  at  Murray  mine.  , 

About  half  way  between  the  Frood  and  Stobie  mines  the  band  of  rusty  norito 
becomes  discontinuous,  and  beyond  this  there  are  only  patches  of  gossan-stained  sur- 
face with  a  little  fine-grained  norite  entangled  in  graywack^  conglomerate  and  green- 
stone; the  ridge  sinking  into  the  swamp.  There  is  much  evidence  of  cmshing  and 
shearing  along  this  line,  which  must  indicate  a  plane  of  weakness  and  more  or  less 
faulting  througji  wh^'ch  the  norite  could  intermittently  penetrate. 

There  is  a  gap  of  about  400  yards  between  the  last  undoubted  outcrop  of  norite 
and  tbe  gossan  hill  at  Stobie  which  rises  steeply  with  a  still  higher  point  of  greenstone 
just  to  the  south. 

The  Stobie  Mine 

The  Stobie  mine  was  one  of  the  earliest  discoyered,  and  has  been  worked  more 
extensively  than  any  other  except  the  Creighton,  most  of  the  ore  having  been  taken 
from  great  open  pits,  though  there  are  also  underground  levels,  reaching  a  depth  of 
about  250  feet.  The  ore  body  dips  at  an  angle  of  65^  toward  the  west.  The  mine  has 
been  shut  down  since  1901,  and  the  pits  contain  much  water,  but  the  main  cavemooi 
opening  with  its  stopes  and  irregular  projections  gives  an  impressive  idea  of  the  sise 
of  the  deposit,  which  is  said  to  be  far  from  exhausted,  though  more  tUan  400,000 
tons  have  been  taken  from  it. 

The  mine  is  at  the  foot  of  the  gossan-covered  hill  on  the  east  side,  and  tlie  en- 
closing rocks  are  of  various  kinds,  including  but  little  norite.  The  hill  top  shows  s 
number  of  small  patches  of  this  rock  with  more  or  less  ore  embedded  in  a  mixtore 
of  green  schist,  hornblende  porphyrite,  graywack^  and  crush  conglomerate,  as  ii 
squeezed  up  through  a  colander  from  beneath;  and  the  whole  hiU,  which  is  390  yardj 
in  length  from  east  to  west  and  half  as  wide,  is  more  or  less  gossan-covered,  tnaking 
the  relationships  difficult  to  determine.  To  this  north  there  is  swamp,  to  the  west 
graywack^,  to  the  south  green  schist  and  hornblende  porphyrite  rising  still  higbei 
than  the  gossan  hill,  and  to  the  east  there  are  the  great  open  pit,  the  mine  building! 
and  the  rock  dumps,  with  a  mixture  of  rocks  showing  between,  including  those  pre- 
vioiusly  mentioned,  and  also  a  patch  of  graywack^  conglomerate  undoubtedly  formed 
by  water,  since  the  well-rounded  pebbles  are  of  great  variety. 

The  oi>enings  at  the  pits  show  mainly  graywack^,  hornblende  porphyrite  anc 
grayish  schists  with  only  a  minimum  of  rather  fine-grained  norite.  The  only  othe^ 
rock  observed  about  the  hill  is  a  small  patch  of  reddish!  granite  on  the  souUi  elope 
isolated  as  if  part  of  the  crush  conglomerate.  The  large  rock  dumps  consist  chi< 
of  graywack^,  often  somewhat  granitic  or  dioritic  looking,  and  quartsite,  with  a  littl 
gabbro  and  a  few  blocks  of  chloritic  or  actinolitic  rock.  One  block  of  diorite 
had  been  sheared  along  a  number  of  planes  which  are  now  gilded  with  films  of  sulphide 
The  norite  on  the  dump  is  often  filled  with  shot-like  grains  of  ore  as  at  eo  many  otbe^ 
mines  in  the  region. 

The  offset  has  not  be^i  traced  farther  to  the  northeast,  though  a  strip  of  swamj 
extending  towards  Blezard  may  conceal  an  extension  in  that  direction,  since  there  ij 
considerable  disturbance  of  the  compass  there.  Where  the  swamp  ends  outcrops  ol 
greenstone,  etc.,  bar  the  way  to  a  direct  connection  with  the  main  range.  It  may  bj 
that  the  widest  part  of  the  band,  near  Frood  mine,  was  at  first  joined  to  tiie  basi 
edge  before  the  belt  of  granite  was  erupted  between  them. 

It  is  evident  that  this  offset  differs  from  all  the  others  in  having  no  visible  oon 
nection  with  a  funnel-like  bay  of  the  norite  edge.  From  the  map  it  will  be  seen  tha 
th«i  basic  edge  of  the  eruptive  along  this  part  of  its  course  is  unusually  strai^t  wit! 
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narrow  band  of  norite  or  of  gOB&an-oovered  surface  runs  for  more  than  half  a  mile 
northeast^  with  a  narrow  strip  of  greenstone  mixed  with  graywack^  beside  it,  and  a 
wider  band  of  graywack^  between  it  and  the  range  of  granite  hills  referred  to  before 
as  beginning  at  Murray  mine.  , 

About  half  way  between  the  Frood  and  Btobie  mines  the  band  of  maty  norite 
becomes  discontinuous,  and  beyond  this  there  are  only  patches  of  gossan-stained  sur- 
face  with  a  little  fine-grained  norite  entangled  in  graywack^  conglomerate  and  green- 
stone; the  ridge  sinking  into  the  swamp.  There  is  much  eyidence  of  crushing  and 
shearing  along  this  line,  which  must  indicate  a  plane  of  weakness  and  more  or  less 
faulting  throug}i  which  the  norite  could  intermittently  penetrate. 

There  is  a  gap  of  about  400  yards  between  the  last  undoubted  outcrop  of  norite 
and  tbe  gossan  hill  at  Stobie  which  rises  steeply  with  a  still  higher  point  of  greenstone 
just  to  the  south. 

The  Stobie  Mine 

The  Stobie  mine  was  one  of  the  earliest  discoyered,  and  has  been  worked  more 
eztensiyely  than  any  other  except  the  Creighton,  most  of  the  ore  having  been  taken 
from  great  open  pits,  though  there  are  also  underground  levels,  reaching  a  depth  of 
about  250  feet.  The  ore  body  dips  at  an  angle  of  65^  toward  the  west.  The  mine  hss 
been  shut  down  since  1901,  and  the  pits  contain  much  water,  but  the  main  oayemoos 
opening  with  its  stopes  and  irregular  projections  gives  an  impressive  idea  of  the  siae 
of  the  deposit,  which  is  said  to  be  far  fn^n  exhausted,  though  more  tUan  400,000 
tons  have  been  taken  from  it. 

The  mine  is  at  the  foot  of  the  gossan-covered  hill  on  the  east  side,'  and  the  en- 
closing rocks  are  of  various  kinds,  including  but  little  norite.  The  hill  top  shows  a 
number  of  small  patchies  of  this  rock  with  more  or  less  ore  embedded  in  a  mixture 
of  green  schist,  hornblende  porphyrite,  graywack^  and  crush  conglomerate,  as  if 
squeeaed  up  through  a  colander  from  beneath;  and  the  whole  hill,  which  is  390  yards 
in  length  from  east  to  west  and  half  as  wide,  is  more  or  less  gossan-covered,  making 
the  relationships  difficult  to  determine.  To  this  north  there  is  swamp,  to  the  west 
graywack^,  to  the  south  green  schist  and  hornblende  porphyrite  rising  still  higher 
than  the  gossan  hill,  and  to  the  east  there  are  the  great  open  pit,  the  mine  bnildinga 
and  thie  rock  dumps,  with  a  mixture  of  rocks  showing  between,  including  those  pre- 
vioiusly  mentioned,  and  also  a  patch  of  graywack4  conglomerate  undoubtedly  formed 
by  water,  sinoe  the  well-rounded  pebbles  are  of  great  variety. 

The  openings  at  the  pits  show  mainly  graywack4,  hornblende  porphyrite  and 
grayish  schists  with  only  a  minimum  of  rather  fine-grained  norite.  The  only  other 
rock  observed  about  the  hill  is  a  small  patch  of  reddishi  granite  on  the  souUi  slope, 
isolated  ae  if  part  of  the  crush  conglomerate.  The  large  rock  dumps  oondst  diieflj 
of  graywack^,  often  somewhat  granitic  or  dioritic  looking,  and  quartzite,  with  a  little 
gabbro  and  a  few  blocks  of  chlc^itic  or  actinolitic  rock.  One  block  of  diorite  schist 
had  been  sheared  along  a  number  of  planes  which  are  now  gilded  with  films  of  sulphide. 
The  norite  on  the  dump  is  often  filled  with  shot-like  grains  of  ore  as  at  eo  many  other 
mines  in  the  region. 

The  offset  has  not  been  traced  farther  to  the  northeast,  though  a  strip  of  swamp 
extending  towards  Blezard  may  conceal  an  extension  in  that  direction,  since  there  ia 
considerable  disturbance  of  the  compass  there.  Where  the  swamp  ends  outcrops  oi 
greenstone,  etc.,  bar  the  way  to  a  direct  connection  with  the  main  range.  It  may  be 
that  the  widest  part  of  this  band,  near  Frood  mine,  was  at  first  joined  to  the  basic 
edge  before  the  belt  of  granite  was  erupted  between  them. 

It  is  evident  that  this  offset  differs  from  all  the  others  in  having  no  visihle  con 
nection  with  a  funnel-like  bay  of  the  norite  edge.  From  the  map  it  wiU  be  seen  that 
thn  basic  edge  of  thie  eruptive  along  this  part  of  its  course  is  unusually  straight  witlJ 
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narrow  band  of  norite  or  of  gossan-ooyered  surface  runs  for  more  than  half  a  mile 
northeast,  with  a  narrow  strip  of  greenstone  mixed  with  graywack^  beside  it,  and  a 
wider  band  of  graywack^  between  it  and  the  range  of  granite  hills  referred  to  before 
as  beginning  at  Murray  mine.  , 

About  half  way  between  the  Frood  and  Btobie  mines  the  band  of  rusty  norite 
becomes  discontinuoua,  and  beyond  this  there  are  only  patches  of  gossannitained  sur- 
face with  a  little  fine-grained  norite  entangled  in  graywack^  conglomerate  and  green- 
stone; the  ridge  sinking  into  the  swamp.  There  is  much  evidence  of  crushing  and 
shearing  along  this  line,  which  must  indicate  a  plane  of  weakness  and  more  or  less 
faulting  throug}i  which  the  norite  could  intermittently  penetrate. 

There  is  a  gap  of  about  400  yards  between  the  last  undoubted  outcrop  of  norite 
and  the  gossan  hill  at  Stobie  which  rises  steeply  with  a  still  higher  point  of  greenstone 
just  to  the  south. 

The  Stobie  Mine 

The  Stobie  mine  was  one  of  the  earliest  disooTered,  and  has  been  worked  more 
extensively  than  any  other  except  the  Creighton,  most  of  the  ore  having  been  taken 
from  great  open  pits,  though  there  are  also  underground  levels,  reaching  a  depth  of 
about  250  feet.  The  ore  body  dips  at  an  angle  of  65^  toward  the  west.  The  mine  has 
been  shut  down  since  1901,  and  the  pits  contain  much  water,  but  the  main  cavernous 
opening  with  its  stopes  and  irregular  projections  gives  an  impressive  idea  of  the  siae 
of  the  deposit,  which  is  said  to  be  far  fn^n  exhausted,  though  more  thkn  400,000 
tons  have  been  taken  from  it. 

The  mine  is  at  the  foot  of  the  gossan-covered  hill  on  the  east  side,'  and  the  en- 
closing rocks  are  of  various  kinds,  including  but  little  norite.  The  hill  top  shows  a 
number  of  small  patches  of  this  rock  with  more  or  less  ore  embedded  in  a  mixture 
of  green  schist,  hornblende  porphyrite,  graywack^  and  crush  conglomerate,  as  if 
squeesed  up  through  a  colander  from  beneath;  and  the  whole  hill,  which  is  330  yards 
in  length  h'om  east  to  west  and  half  as  wide,  is  more  or  less  gossan-oovered,  making 
the  relationships  difficult  to  determine.  To  this  north  there  is  swamp,  to  the  west 
graywack^,  to  the  south  green  schist  and  hornblende  porphyrite  rising  still  higher 
than  the  gossan  hill,  and  to  the  east  there  are  the  great  open  pit,  the  mine  buildings 
and  thie  rock  dumps,  with  a  mixture  of  rocks  showing  between,  including  those  pre- 
viously mentioned,  and  also  a  patch  of  graywack^  conglomerate  undoubtedly  formed 
by  water,  since  the  well-rounded  pebbles  are  of  great  variety. 

The  openings  at  the  pits  show  mainly  graywack^,  hornblende  porphyrite  and 
grayish  schists  with  only  a  minimum  of  rather  fine-grained  norite.  The  only  other 
rock  observed  about  the  hill  is  a  small  patch  of  reddishi  granite  on  the  south  elope, 
isolated  ae  if  part  of  the  crush  conglomerate.  The  large  rock  dumps  consist  chiefly 
of  graywack^,  often  somewhat  granitic  or  dioritic  looking,  and  quartsite,  with  a  little 
gabbro  and  a  few  blocks  of  chloritic  or  actinolitic  rock.  One  block  of  diorite  schist 
had  been  sheared  along  a  number  of  planes  which  are  now  gilded  with  films  of  sulphide. 
The  norite  on  the  dump  is  often  filled  with  shot-like  grains  of  ore  as  at  eo  many  other 
mines  in  the  region. 

The  offset  has  not  been  traced  farther  to  the  northeast,  though  a  strip  of  swamp 
extending  towards  Blezard  may  conceal  an  extension  in  that  direction,  since  there  is 
considerable  disturbance  of  the  compass  there.  Where  the  swamp  ends  outcrops  of 
greenstone,  etc.,  bar  the  way  to  a  direct  connection  with  the  main  range.  It  may  be 
that  the  widest  part  of  the  band,  near  Frood  mine,  was  at  first  joined  to  the  basic 
edge  before  the  belt  of  granite  was  erupted  between  them. 

It  is  evident  that  this  offset  differs  from  all  the  others  in  having  no  visible  con- 
nection with  a  funnel-like  bay  of  the  norite  edge.  From  the  map  it  will  be  seen  that 
thn  basic  edge  of  thie  eruptive  along  this  part  of  its  course  is  unusually  straight  with 
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curves  to  the  northwest  rather  than  towards  the  offset.  The  basic  edge  parallel  to 
this  offset  contains  little  ore^  and  it  seems  not  improbable  that  there  was  a  subter- 
ranean outlet  for  the  ore,  which  made  its  way  up  through  a  line  of  shattering  cor- 
responding  to  thie  strike  of  the  band  of  graywack^,  which  has  tho  usual  northeast- 
southwest  trend. 

The  rocks  adjoining  this  offset  are  of  extraordinary  variety,  including  both 
sediments  and  eruptives  of  interest.  The  graywacke  so  often  mentioned  sometimes 
contains  well-rounded  pebbles  and  shows  cross-bedding.  It  merges  into  fine-grained 
gneiss  in  some  places,  and  in  others  is  crowded  with  large  white  pseudomorphs  after 
staurolite  of  a  very  showy  character.  These  crystals  are  often  oriented  parallel  tc  one 
another,  but  at  an  angle  with  the  schistose  structure,  which  runs  about  65^  to  65^ 
and  must  be  of  later  date  than  the  staurolitas.  Other  parts  of  the  graywacke  contain 
concretions  or  pebbles  of  quartzite  from  the  size  of  a  pea  to  that  of  an  orange,  the 
larger  ones  usually  having  an  eye  and  eyebrow  arrangement,  as  if  a  crescent-ehsped 
shell  had  split  off  and  separated  itself  half  an  inch  from  the  oval  mass  in  the  middle. 

Along  with  these  curious  rocks  there  are  smaller  bands  of  conglomerate  crowded 
with  pebbles  of  various  kinds  and  a  few  small  outcrops  of  gray  or  pure  white 
quartzite.  Bands  and  small  bcsses  of  hornblende  porphyrite  penetrate  these  sediments, 
and  are  generally  oriented  to  corespond  with  the  strike. 

To  the  north  of  Stobie  and  separating  it  from  the  main  nickel  range  there  are 
rugged  hills  mapped  as  greenstones,  but  really  containing  a  singular  variety  of  rocks, 
such  as  the  older  norite  merging  into  greenstone  toward  the  north,  and  more  altered 
rocks  toward  the  south,  often  what  appears  to  be  hornblende  schist  crowded  with 
white  bean-like  quartzite  with  sharp  outlines.  With  those  occur  larger  white  spots 
with  a  darker  centre  and  even  concentrically  arranged  orbicular  forms  with  lighter 
and  darker  belts  having  a  diameter  of  an  inch  or  two.  Pillow  structure  of  an  indis- 
tinct kind  is  found  in  places  but  scarcely  amygdaloidal  as  near  Elsie. 

Northeastern  End  of  Main  Range 

Beyond  Blezard  the  norite  contact  sinks  beneath  the  swampy  border  of  a  creek 
flowing  into  Whitson  lake,  and  when  it  reappears  there  are  few  indications  of  ore 
until  the  Sheppard  or  Davie  mine  is  reached  in  the  south  half  of  lot  1,  con.  Ill,  of 
Blezard  township.  It  is  said  by  Captain  McBride  that  a  shaft  180  fee{  deep  was 
sunk  on  this  property,  and  that  very  rich  ore  was  obtained  from  it,  some  assays  run- 
ning as  high  as  19  per  cent,  of  nickel.  The  surface  showing  is  not  promising  as  to 
amount  of  ore,  but  the  sulphides  include  a  drusy  reticulated  mineral  which  weathers 
rapidly,  perhaps  polydymite.  In  the  green  schist  a  little  south  of  the  basic  edge  on 
this  property  a  pit  has  been  sunk  od  quartz  containing  some  copper  pyrites  and  mar- 
casite. 

In  lot  12  of  Garson,  just  adjoining  the  Sheppard  mine  the  edge  of  the  norite 
against  green  altered  eruptives  is  schistose  and  contains  fragments  of  the  adjacent 
rock  sheared  out  into  short  narrow  bands. 

Within  the  township  of  Garson  the  basic  edge  runs  nearly  due  east  along  the 
southern  side  of  concession  III,  and  the  width  of  the  eruptive  gradually  increases 
eastward  from  two  and  a  third  to  three  and  a  half  miles  at  the  Cryderman  mine. 
On  the  line  between  lots  11  and  12  greenstone  is  found  as  low  hills  to  the  south,  the 
north  boundary  being  lost  tfnder  swamps ;  but  a  half  mile  east  the  contact  is  found  a  third 
of  a  mile  north  of  con.  II,  just  beyond  the  line  between  10  and  11,  and  some  gonsan 
and  ore  occur  in  a  pit  sunk  by  Malbeuf  and  Martin.  To  the  south  of  the  pit  there 
is  well-stratified  graywacke  rising  as  low  hills  through  a  surface  of  rolling  clay  on 
which  settlers  are  taking  up  farms.  East  of  this  no  evidence  of  ore  was  seen  until 
the  Kirkwood  mine  was  reached  in  lot  8;  the  low  norite  hills  of  pale  gray  color  being 
separated  by  a  strip  of  swamp  from  greenstones,  sometimes  surface   lava   flows   with 
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amygdaloids  and  pillow  structure.  Neither  rock  forms  hills  of  much  height,  the  norite 
seeming  aa  resistant  as  the  greenstones,  an  unusual  circumstance  probably  due  to  the 
Kjueezing  of  the  norite  and  its  re-arrangement  to  a  somewhat  schistose  hornblendic 
rock  which  is  not  easily  weathered. 

At  the  Xirkwood  mine  a  good  deal  of  development  work  has  been  done  including  the 
sinking  of  two  pits  or  shafts,  now  full  of  wat^r,  but  fire  has  destroyed  all  the  structures 
connected  with  the  mine.  The  shafts  are  on  hills  about  100  yards  apart,  the  western 
one  seeming  to  be  in  greenstone  80  or  40  yards  south  of  the  norite,  the  other  at  the 
margin  of  very  much  sheared  and  crushed  norite  of  a  pale  gray  color,  with  somewhat 
banded  greenstone  to  the  south,  the  norite  rising  higher  than  the  adjoining  rock,  which 
sinks  into  sandy  drift-covered  ground  occupied  by  a  farm.  The  rocks  to  the  south 
are  quite  varied,  graywack^  and  quartzite  occurring  as  well  as  the  greenstone,  all 
frequently  crushed  to  a  breccia  or  conglomerate.  At  one  point  half  a  mile  southeast 
of  the  mine  a  little  patch  of  norite  is  found  in  the  other  rocks,  having  blebs  and  larger 
masses  of  ore  disseminated  through  it,  evidently  a  small  discontinuous  offset. 

From  the  Kirkwood  to  the  Cryderman  mine  the  actual  contact  of  the  basic  edge 
is  hard  to  foUow  owing  to  drift  and  wooded  country,  but  in  general  the  norite  is  found 
not  far  to  the  north  of  the  Huronian,  the  edge  being  more  easily  weatherd  than  the 
rocks  on  either  side.  The  norite  retains  its  sheared  and  altered  character,  and  would 
hardly  be  recognissed  as  the  nickel-eruptive  but  for  its  continuity  with  the  more 
characteristic  rock  to  the  southwest  and  its  connection  with  ore  bodies. 

Half  a  mile  east  of  the  Kirkwood  property  the  rock  south  of  the  norite  is  largely 
a  crush  conglomerate  of  quartzite  and  graywack^,  some  bands  of  water-formed  con- 
glomerate containing  pebbles  having  a  strike  of  110° 

At  the  Cryderman  mine  on  the  south  halves  of  lots  4  and  5,  con.  Ill,  of  Garson 
there  is  a  larger  showing  of  gossan  than  at  the  Kirkwood,  and  several  pits  have  been 
sunk,  one  large  and  the  others  small,  while  a  considerable  amount  of  stripping  has 
been  done.  The  surface  has  been  gridironed  with  pegs  for  a  magnetic  survey,  the 
results  of  which  are  not  available;  and  diamond  drill  cores  lying  about  show  that  a 
good  deal  of  investigation  has  been  devoted  to  the  property.  The  pale  gray,  somewhat 
sheared  norite  has  a  very  irregular  margin  against  greenstone  and  green  schist,  and 
ehowfl  the  usual  spotted  appearance  where  blebs  of  ore  have  weathered  out.  Part  of 
the  norite  is  very  fine-grained  for  the  main  range.  The  most  important  openings  are 
near  the  margin,  but  the  most  southern  outcrop  is  in  greenstone  about  200  yards  south 
of  the  basic  edge,  evidently  on  a  small  offset. 

The  basic  edge  can  be  followed  for  a  mile  east  of  the  mine  with  little  change  ex- 
cept for  the  lack  of  gossan  and  of  ore,  the  norite  still  presenting  the  greatly  squeezed 
and  rolled  appearance.  Sand  and  gravel  plains  now  begin  to  encroach  on  the  boun- 
dary of  the  nickel  eruptive,  so  that  there  are  some  gaps  in  our  mapping. 

A  very  good  cross  section  of  the  nickel  range  is  afforded  by  the  road  north  of 
Headquarters  toward  the  Blezard  valley,  the  southern  part  of  which  was  formerly  the 
grade  of  one  branch  of  the  Emery  railway.  Most  of  the  road  is  over  sand  and  gravel, 
but  tbere  are  numerous  outcrops  of  rock  ranging  from  the  peculiar  pale  gray  sheared 
norite  to  coarse  dioritic  material  and  dark  or  pale  flesh-red  schistose  rock  belonging 
to  the  acid  edge. 

In  the  township  of  Falconbridge,  lot  7,  con.  IV,  the  basic  edge  turns  north  and 
has  been  followed  here  for  over  a  mile  with  gneiss  containing  greenstone  inclusions  as 
the  country  rock.  Four  hundred  and  eighty  paces  east  of  the  corner  post  between 
lots  7  and  8,  on  the  line  between  concessions  IV  and  V  the  most  easterly  point  of  the 
basic  edge  is  reached,  here  goesany  and  lying  against  gneiss.  Just  to  the  south  some 
stripping  has  been  done  and  a  small  shaft  sunk  in  rock  containing  thinly  disseminated 
sulphides,  principally  pyrrhotite.  As  there  is  a  southeasterly  bay  of  the  norite  at 
this  point  one  would  expect  a  considerable  body  of  ore,  as  on  similar  bays  along  other 
parts  of  the  basic  edge ;  and  possibly  future  exploration  may  disclose  such  an  ore  body. 
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Acid  Edge  in  Blezard  and  Qarson 

After  swinging  from  nearly  north  at  Azilda  to  nearly  east  where  leaving  the  town- 
ship of  Rayside,  the  acid  edge  runs  in  about  the  same  direction  through  concession 
ly  of  Blezard  to  the  northwest  bay  of  Whitson  lake.  Entering  Blezard  township  the 
sharp  hills  of  the  acid  edge  sink  into  cwamp  before  the  contact  with  the  Trout  lake 
conglomerate,  but  a  little  to  the  east  the  meeting  of  the  two  rocks  is  well  shown  on 
the  hilly  region  sontheaAt  of  the  flat  farm  land  of  Blezard  valley.  The  conglomerate 
here  is  wide  and  characteristic,  the  edge  next  the  eruptive  being  schistose  and  con- 
taining large  granite  boulders;  the  next  layer  to  the  northwest  is  a  conglomerate  or 
breccia  crowded  with  rounded  or  angular  pebbles  of  several  kinds  of  rock;  after  which 
oome  softer  tuffs  with  flattened  pebbles  sinking  toward  the  plain.  The  acid  edge  is 
no  longer  schistose,  as  near  Azilda,  but  has  the  normal  granitic  look. 

To  the  east  the  acid  edge  follows  low  ground  usually,  cutting  two  small  lakes  in 
lots  9  and  11,  and  then  turning  a  little  northeast  to  Whitson  lake,  where  the  eruptive 
is  grayish  and  schistose,  as  was  mentioned  in  describing  the  section  of  the  eruptive 
from  Blezard  mine  to  Whitson  lake.  The  conglomerate  is  here  very  narrow,  only  a  few 
paces  wide,  and  it  as  well  as  the  tuff  beyond  it  is  very  schistose.  Similar  relations  are 
found  on  the  northeast  side  of  the  lake,  where  the  contact  passes  about  a  quarter  of 
a  mile  from  the  outlet  into  Chelmsford  creek.  The  eruptive  is  pale  gray  with  a  ^inge 
of  flesh  color  on  weathered  surfaces,  but  darker  gray  on  fresh  ones,  and  is  distinctly 
schintose  like  the  few  feet  of  conglomerate  next  to  it. 

East  of  Whitson  lake  conditions  are  much  the  same  as  far  as  the  eastern  side  of 
Blezard  township,  the  edge  crossing  into  Garson  township  about  a  third  of  a  mile  south 
of  the  VI  concession  in  very  swampy  country,  which  continues  half  a  mile  beyond. 
The  acid  edge  turns  somewhat  north,  entering  the  YI  concession  in  lot  S,  and  then 
east  again  across  the  middle  cf  the  concession  almost  until  it  reaches  the  northeast 
corner  of  the  township.  The  acid  edge  and  conglomerate  with  part  of  the  tuffs  form 
a  steep  east  and  west  range  of  hills  withi  many  swampy  tracts  to  the  north. 

About  half  way  across  the  township  the  eruptive  rises  as  a  diff,  reddish  in  color, 
felsitic  in  texture  and  penetrated  by  many  small  quartz  veins.  On  lot  4  the  acid  ec^e 
is  grayish  and  schistose  with  a  wide  band  of  schist  conglomerate  to  the  north,  having 
a  strike  of  125^,  and  along  the  road  from  Blezard  valley  to  Headquarters  it  rises  as 
a  steep  hill  from  a  gravel  plain,  formed  of  fine-grained  reddish  granite  with  a  slight 
schistose  structure  running  110^.  Here  there  is  a  gap  of  half  a  mile  where  no  rock 
rises  above  the  gravel. 

Just  within  the  southwest  corner  of  Madennan  township  there  is  a  small  outcrop 
of  rock  at  the  acid  edge  where  the  old  railway  grade  ends  in  a  glacial  kettle  mostly 
surrounded  with  sand  and  gravel.  The  acid  edge  here  is  schistose  with  a  strike  of 
110^  or  120^,  and  next  to  it  is  the  ordinary  schist  conglomerate,  followed  to  the  north 
by  a  ridge  of  tuff.  To  the  east  of  this  a  gravel  plain  and  morainic  ridges  hide  the 
solid  rock  for  a  long  distance ;  but  the  acid  edge  must  turn  sharply  north  or  northeast, 
since  it  is  next  found  in  lot  8,  con.  Ill,  of  Capreol  on  the  northern  range. 

THE    NORTHERN    NICKEL    RANGE 

Introduction 

The  northern  nickel  ranges,  as  known  to  the  prospector,  were  not  continuous,  but 
had  large  breaks  where  no  gossan  or  ore  deposits  had  been  found,  as  in  Morgan  town- 
ship and  near  Windy  lake;  so  that  it  required  careful  geological  exploration  to  follow 
up  the  band  of  nickel-bearing  eruptive  and  fill  in  the  gaps.  This  has  succeeded  so  well 
that  the  northern  and  southern  ranges  have  been  proved  to  connect  at  this  ends 
without  a  break,  unless,  very  improbably,  there  should  be  an  interruption  beneath 
the  sand  and  gravel  plains  of  Capreol  and  Madennan,  where  direct  evidence  is 
for  two  or  three  miles. 
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The  ba«ic  edge  of  the  nickel  eruptive  has,  of  course,  been  followed  with  special  care 
because  of  its  economio  importance  ae  thie  bearer  of  ore  deposits,  but  the  acid  edge 
has  been  studied  in  some  detail  also,  since  the  width  of  ,the  eruptive  hae  been  found 
to  have  an  imi>ortant  bearing  on  the  probable  occurrence  of  ore  bodies,  a  very  narrow 
part  of  the  range  seldom  showing  any  gossan  and  never  ore  bodies  of  workable  size, 
while  very  wide  parts  are  almost  invariably  accompanied  by  ore  deposits  of  importance. 

In  the  older  maps  the  northern  nickel  range  was  represented  as  forking  about  the 
middle  of  BowelL  township,  one  band  running  west  to  the  middle  of  Foy  and  this  other 
southwest  toward  Morgan  township.  Which  of  these  norite  bands  formed  the  basic 
edge  of  the  range  wae  uncertain  until  our  work  proved  that  the  southwestern  one 
joins  the  range  already  known  in  Levack  township. 

The  northern  range  as  hlere  described  will  be  considered  to  include  everything  north 
ci  the  Sultana  mine^in  Trill  at  the  west  end,  and  of  Falconbridge  at  the  east  end 
of  the  eruptive  basin;  and  the  work  will  be  taken  up  at  the  western  end,  following 
the  range  eastwards.  The  northern  range  as  thus  defined  has  an  irregular  northward 
curve,  its  basic  edge  is  54  miles  long;  while  the  basic  edge  of  thb  southern  range  is 
only  40  miles  long,  the  doubtful  part  where  the  gravel  plains  cover  the  rock  being 
omitted  from  both.  The  relative  importance  of  the  two  ranges  is  however  very  different, 
since  the  northern  range  is  on  the  average  much  narrower  than  the  southism  one. 

The  Nickel  Range  In  Trill 

Bounding  the  bend  made  by  the  basic  edge  of  the  nickel-bearing  eruptive  lestf 
than  a  mile  west  of  Sultana  mine  the  actual  contact  is  lost  under  swampy  tracts, 
though  the  acid  edge  is  well  defined  to  the  northeast,  and  the  Laurentian  with  some 
patches  of  greenstone  occurs  to  the  southwest  and  west.  An  old  wagon  road  whose 
corduroy  is  almost  rotted  away  follows  the  edge  somewhat  closely,  having  been  made 
by  prospectors  who  did  some  development  work  years  ago  on  locations  taken  up  to 
the  north.. 

Trillabelle  Mine 

In  the  third  concession  on  the  line  between  lots  10  and  II  of  Trill  there  is  a  fairly 
well  beaten  trail  or  portage  running  east  and  west  connecting  with  a  canoe  route  east- 
wards to  Fairbank  and  Vermilion  lakes;  and  here  just  to  the  west  of  the  old  wagon 
road  granite  of  a  Laurentian  aspect  rises  as  a  rocky  hill  above  the  swamp  so  usual 
at  the  basic  edge  of  the  nickel-bearing  eruptive.  Next  to  this,  going  north,  is  a  dark- 
green  rock  containing  some  boulders,  evidently  a  Huronian  conglomerate  or  breccia, 
and  against  it  ore  is  to  be  seen.  Half  a  mile  farther  north  the  wagon  road  ends  at 
the  mine  called  by  our  guide  the  Gillespie,  but  in  the  Bureau  of  Mines  report  the 
Trillabelle,  where  a  considerable  amount  of  work  wae  done  many  years  ago. 

Here  and  170  paces  beyond  are  a  few  foundations  of  stone,  remains  of  a  hoisting 
plant  and  various  log  houses;  and  ore  or  gossan  against  the  hill  which  rises  to  the 
west.  The  rock  observed  is  mainly  greenstone  withi  boulders  suggesting  a  crush  con- 
glomerate, though  a  gray  fine-grained  rock  near  the  northern  pits  may  be  norite.  The 
dip  of  the  rock  face  a^inst  which  the  ore  lies  at  the  points  previously  mentioned 
is  from  35^  to  45»  to  the  east. 

Half  a  mile  north  morainic  hills  conceal  the  bed  rock  and  thb  next  outcrop  ob- 
served is  probably  the  basic  eruptive  edge,  the  rocks  higher  up  the  hill  to  the  west 
being  bonldery  greenstones  like  those  mentioned  before. 

For  a  distance  of  560  paces  east  of  the  line  between  lots  10  and  11  and  near  the 
middle  of  the  fourth  concession  the  rocks  observed  are  a  somewhat  re-crystallized 
arkose,  evidently  Huronian,  and  beyond  this  only  bouldery  drift  is  seen  for  2D0  paces, 
probably  oovering  the  basic  edge  of  the  nickel-bearing  eruptive,  which  here  rises  from 
under  the  drift. 
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To  the  north  of  the  fourth  concession  the  basic  edge  is  hidden  by  wide  swamps, 
tUough  it  is  known  to  run  to  the  east  of  Armstrong  lake  where  Laurentian  granite 
cropa  out;   and  the  exact  edge  has  not  been  visited  in  lot  8  in  the  I  concession  of 
Cascaden,  though  basic  looking  norite  occurs  to  the  east  of  a  narrow  lake  which  cuts 
off  access  to  a  location  taken  up  years  ago  on  the  opposite  side  of  the  lake,  said  to 
contain  ore.     The  northern  arm  of  thie  lake  marks  the  boundary  between  the  norite 
and  Laurentian  rocks  consisting  of  gneiss  and  greenstone.     From   thSfi  point  to  the 
northeast  the  basic  edge  is  most  easily  reached  by  a  trail  from  the  southwest  bay  of 
Windy  lake,   which  runs  largely  over   drift  deposits   including  a   moraine,  but   gives 
access  to  outcrops  of  rock. 

The  basic  edge  is  nearly  straight  from  this  point  in  a  northeasterly  direction  to 
the  bay  just  mentioned,  and  on  Windy  lake  itself  the  northwest  shore,  where  not 
drift-covered,  is  Laurentian  of  the  usual  kind  in  the  region,  consisting  of  reddish  or 
grayish  bands  with  darker  gray  layers  of  finer  grained  schist.  The  islands  off  shore 
and  the  large  peninsula  projecting  from  that  shore  are  of  norite.  On  thSe  peninsula 
the  boundary  is  largely  hidden  by  morainic  and  eeker  ridges,  but  it  is  distinctly  seen 
on  the  shore  of  the  southwest  bay.  The  rest  of  the  shores  of  this  beautiful  lake  are 
of  norite  or  the  intermediate  rock  between  the  basic  and  acid  phlases. 

The  best  section  of  the  nickel-bearing  eruptive  is  provided  by  the  railway 
outtinge  to  the  west  and  east  of  the  little  station  Onaping;  and  a  number  of  rock 
specimens  from  these  cuttings  have  been  described  by  Prof.  Walker. ^6 

Beginning  on  the  northwest  near  Windy  Lake  station,  which  is  some  distance  west 
of  the  lake,  Laurentian  granite  and  gneiss  with!  darker  schistose  inclusions  are  found 
until  the  shore  of  the  lake  is  reached,  when  gray  dioritic-looking  norite  occurs,  the 
actual  contact  however  being  hidden  by  drift.  The  rock  remains  the  same  in  appeal^ 
ance  for  100  yards,  but  soon  changes  to  a  reddish  syenitic  phase  of  fine  or  co-rsc  <;rr  ^ . 
which  continues  to  Onaping  station,  and  is  followed  toward  the  southeast  by  greenish- 
gray  rock  having  a  peculiar  ophitic-looking  structure.  The  color  and  general  appear- 
ance of  the  eruptive  at  the  ends  of  this  section  are  much  alike,  but  the  intervening 
phase  of  flesh-red  syenite-looking  rock  is  very  different. 

The  acid  edge  of  the  eruptive  rises  as  very  steep  hills  to  a  heigkt  of  300  feet  above 
the  station,  and  the  railway  is  forced  to  follow  the  valley  of  Onaping  river  in  a  sharp 
curve  in  order  to  cross  the  range  of  hills.  The  southeast  side  of  these  hills  consists 
of  hardened  sediments,  at  first  gray,  fine-grained  graywack^  conglomerate  with  i>ebblee 
and  a  few  boulders  of  quartzite  and  granite,  and  sometimes  also  of  gray  chert,  extend- 
ing along  the  railway  for  about  1,000  feet;  and  followed  by  characteristic  black 
vitrophyre  tuff,  often  crowded  with  small  fragments  of  gray  material. 

Acid  Edge,  Ross  Lake  to  Windy  Lalce 

The  nickel  eruptive  gradually  widens  from  the  northward  bend  to  the  neither u 
part  of  the  township  of  Trill,  and  then  narrows  slightly  as  it  approaches  Windy  lake. 
The  acid  edge  near  Ross  lake  is  fine-grained,  gray  and  not  schistose,  but  to  ^tlue 
northeast  it  becomes  dark  green  and  schistose,  as  on  Fairbank  lake  which  has  already 
been  described.  The  conglomerate  is  not  very  prominent  along  this  part  of  the  con- 
tact, the  tuffs  coming  close  to  the  acid  edge,   if  not  actually  touching  it. 

Along  the  acid  edge  in  Cascaden  the  norite  is  not  schistose  and  is  paler  gray 
oolor  than  at  the  previous  locality,  sometimes  slightly  reddish.  The  conglomerate 
much  more  prominent  here,  at  the  very  edge  looking  like  Laurentian,  a  fine-grains^ 
confused  gneissoid  rock  with  coarser  patches  in  it,  representing  granite  bould 
coming  first,  followed  by  less  metamorphosed  rock  looking  like  Huronian  conglomerj 
with  pebbles  and  boulders  of  granite,  etc.  Next  comes  a  grayish,  very  fine-grain.^id 
rock,  like  some  graywack^s,  more  conglomerate  or  breccia,  and  finally  the  tuff. 

ttfQuar.  Jour.  Geol.  Boe.,  Vol.  LIU  (1€97),  pp.  66-69. 
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Very  similar  relations  are  fonad  at  the  acid  edge  half  a  mile  soutii  of  Windy 
Ue  in  lot  12,  the  eruptive,  which  ta  flesh-colored  on  weathered  surfacee,  seeming  to 
tiend  into  the  Lsurentian-looking  conglomerate.  The  railway  section,  on  the  other 
litnd,  shows   a  grayer  acid  edge  and  little  congltMnerate. 

Jii  general  one  may  say  at  this  end  of  the  baeiu  the  acid  edge  ia  more  granitic  in 
itt'urfl.nce  when  the  conglomerate  la  widit  and  contaiiie  many  granite  boulders ;  and 
■  dnrt  gr<T^n  gray  and  very  tine-grained  wheri>  the  t on kIiiiii prate  is  lliiii  cir  pnn^t  leally 
HQunj;.      It.  the   ilarker  folw  due  to  absorption  of  imrt  ol   thp  IjUrk  liifF  in   the  latter 
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norite  still  risea  above  the  general  level  it  is  now  westliering  extraordinariljr  fast. 
The  beet  instftDce  id  near  the  dam  at  the  mooth.  of  the  creek  draining  Moose  lake  intc 
the  Onsping,  where  the  spheroidal  weathering  is  of  a  ver;  characteristic  kind.  He 
rack,  which  is  gra7  and  ooftree-grainod,  is  irregularly  fiaaured  into  blocks  from  3  or 
3  to  30  feet  across.  The  weathering  takes  place  along  the  fissures,  leaving  mound' 
shaped  surfaces  with  channels  between;  and  majr  go  bo  far  as  to  leave  rounded  blocks 
resembling  drift  boulders  resting  on  the  decayed  surface,  with  material  like  fine  gravel 
beneath  the  block,  representing  the  products  of  decay.  In  many  caaee  the  actual 
margin  of  the  norite  is  not  to  be  seen,  but  Laurentian  rock  rises  to  the  northwest  out 
of  a  lake  or  swamp,  and  norite  to  the  southeast. 

About  four  miles  from  Onaping  altMig  the  road  just  mentioned  thick  beds  of  gossan 
lying  against  the  Laurentian  attract  attention  at  the  Tough  and  Btobie  property  and 
test  pits  show,  that  some  ore  underlies  it,  though  no  norite  is  to  be  seen.  The  Laur- 
entian is  of  the  kind  usual  in  the  region,  granite  running  into  gneiss  and  greatly 
mixed  with  fine-grained  greenstone ;  and  the  ore,  which  consists  of  pyrrhotite,  with  a 
little  chalcopyrite,  sinks  beneath  the  surface  of  the  muskeg  tlirough  which  the  creek 
winds. 


HHHi^^£^ 

w 

Waterfall  over  gneiss  we«t  of  Onaping. 

The  underlying  Laurentian  dips  33°  to  the  southeast,  and  a  little  projection  ol 
rock  near  the  top  of  the  slope  seems  to  have  protected  the  ore  beneath,  which  ia  now 
however  largely  turned  to  gossan.  A  hill  of  norite  rises  a  quarter  sf  a  mile  away  beyond 
the  muskeg,  but  none  of  the  rock  is  to  be  seen  where  the  stripping  has  been  done. 

Less  than  half  a  mile  farther  along  the  road  there  is  another  outcrop  of  gossan 
and  ore  like  the  first  one,  but  with  a  lower  hill  of  Laurentian  on  the  northwest  and 
a  email  lake  on  the  other  side.  A  little  beyond  this  lake  there  is  a  gap  in  the  Lauren- 
tian hills,  suggesting  an  offset,  and  it  is  said  that  an  ore  body  has  been  found  some 
distance  out  in  the  granite,  but  we  found  no  trail  to  it,  and  left  it  unvisited.  Beyond 
.5a  M.  (Ill) 


1905 


The  Northern  Nickel  Range 


67 


thia  apparent  offset  there  is  another  marginal  lake^  and  then  the  ronte  paseea  through 
low  hills  to  what  was  once  called  the  Levack  mine,  in  lots  1  and  d  in  the  fourth  con- 
eeasion  at  the  end  of  the  wagon  road,  about  nine  miles  from  Onaping. 

Here  two  properties,  the  Strathcona  and  the  Stobie  No.  3,  or  Big  Levack  mine, 
have  been  opened  up  by  stripping  and  test  pits,  and  have  been  surveyed  magnetically 
as  shown  by  the  systematically  arranged  survey  pegs. 

Strathcona  Mine 

Mr.  Ernst  A.  Sjostedt,  who  examined  the  Strathcona  property  some  time  ago, 
reports  en  it  as  follows : 

''The  mineral  zone  runs  diagonally  N.  E.  and  B.  W.  across  the  north  half  of  lot 
8  and  south  half  of  lot  4  in  the  fourth  c(mcession  of  Levack  township,  and  is  bounded 
to  the  northwest  by  a  range  of  syenitic  granite,  with  which  it  forms  a  direct  contact, 
and  to  the  southeast  by  a  wide  range  of  norite,  which  utmally  forms  one  side  of  the 
mineraliaed  sone  throughout  the  Sudbury  district.  The  largest  body  of  ore  is  shown 
at  the  northeast  end  of  lot  3,  although  the  line  of  magnetio  attraction  is  practically 
oontinuous  across  both  lots,  and  ore  is  shown  at  various  points  on  lot  4  as  well.  Near 
the  northeast  end  of  lot  3  the  principal  prospecting  work  has  been  done,  a  space  of 
3  or  4  acres  having  been  cleared  of  timber  and  underbrush,  and  in  places  the  formation 
stripped,  exposing  the  capping  and  gossan,  which  generally  reaches  a  depth  of  2  to 
8  feet.  Part  of  the  ore  body  is  here  shown  up  by  a  number  of  cuts  and.  pits,  also 
by  two  shafts,  of  which  No.  1  shaft  is  45  feet  deep,  passing  8  feet  through  barren 
cap  rock,  then  through  35  feet  of  mixed  ore,  then  through  12  feet  of  solid  pyrrhotite, 
and  a  10-foot  hole  having  been  drilled  in  the  bottom  of  the  shaft,  showing  clean 
ore  the  entire  distance.  No.  2  shaft  (250  feet  north  of  shaft  No.  1)  is  30  feet  deep, 
6  feet  being  in  cap  rock  and  24  in  solid  pyrrhotite. 

"Pit  A  (320  feet  north  of  shaft  No.  1),  and  pit  D  (40  feet  north  of  pit  A)  show 
ore  within  12  feet  of  the  surface,  and  trench  G,  along  a  low  hill-side  about  midway 
between  pit  A  and  shaft  No.  2,  shows  a  face  of  ore  50  feet  long,  in  the  centre  of  which 
a  pit  was  sunk  through  12  feet  of  solid  ore. 

"From  the  data  furnished  by  the  above  mentioned  pits  and  shafts,  covering  an 
area  of  about  600  feet  in  length  and  width,  the  amount  of  ore  in  eight  on  lot  3  is 
some  60,000  tons,  but  this  includes  an  area  of  less  than  a  tenth  of  the  ground  covered 
by  equally  promising  surface  indications,  consequently  t!iere  is  every  reason  to  expect 
a  much  larger  body.  The  ore  exists  mainly  in  solid  masses  within  a  zone  of  200  to 
600  feet  wide,  and  some  1,400  feet  long. 

Following  are  a  number  of  analyses  of  samples  taken  from  the  above  mentioned 
workings,  which  will  show  the  character  of  the  ore." 
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The  Big  Levack  mine  just  to  the  east  of  the  Strathcona  presents  a  very  irregular 
margin  of  gossan  and  ore  spread  over  Laurentian  hill-slopes  and  sinking  to  the  south- 
east under  muskeg  with  a  dip  of  about  20  degrees  in  some  places,  but  steeper  in 
others.  Some  norite  is  present  mixed  with  the  ore;  most  of  it,  however,  and  probably 
also  of  the  ore,  has  been  weathered  away,  but  may  perhaps  be  found  beneath,  the 
swamp. 

The  sceond  set  of  mines  seems  much  more  extensive  than  those  nearer  Onaping. 
Beyond  the  Big  Levack  mine  the  nickel-bearing  eruptive  bends  off  to  the  east  in 
swampy  ground  with  small  lakes,  and  only  one  small  patch  of  gossan  was  observed  on 
its  border. 

Moose  Lake  Reg^ion 

The  acid  edge  of  the  nickel-bearing  eruptive  in  Levack  and  the  northeastern  part 
of  Dowling  is  best  studied  from  Moose  lake,  which  spreads  out  irregularly  over  a 
length  of  three  miles  along  this  margin.  Moose  lake  may  be  reached  by  a  road  run- 
ning northeast  from  Larchwood  to  Joe  Seemo's  farm  on  the  banks  of  the  Onaping 
river  near  its  junction  with  the  Termilion;  and  then  by  a  trail  leading  through  the 
woods  to  a  bay  on  the  line  between  Levack  and  Dowling  townships.  From  the  river 
to  a  pond  with  no  outlet  near  the  bay  only  drift  is  to  be  seen  on  the  portage,  but 
the  acid  phase  of  the  eruptive  here  shows  itself,  and  practically  the  whole  of  Moose 
lake  is  enclosed  in  it.  The  outlet  of  the  lake  into  the  stream  mentioned  before  as 
joining  Onaping  river  tw;o  miles  north  of  the  station  i£  over  the  eruptive,  and  the 
same  rock  is  found  at  various  points  on  the  lake  and  on  the  next  small  lake  to  the 
northeast,  generally  called  Trout  lake,  and  another  to  the  east  of  it. 

The  acid  edge  runs  northeast  and  southwest  as  a  range  of  hills  often  with  sharp 
minor  ridges,  sloping  to  the  southeast  and  precipitous  to  the  northwest,  resulting  perhaps 
from  faulting  during  the  sinking  of  the  basin,  or  possibly  representing  a  main  direction 
of  joints.  All  the  survey  lines  cross  these  ridges  diagonally.  The  contact  of  the 
nickel-bearing  eruptive,  with  the  tuffs  to  the  southeast  is  often  drift-covered,  and  on 
this  edge  as  well  as  on  the  basic  edge  there  is  frequently  a  valley  or  narrow  lake  in 
this  position.  The  sedimentary  rocks  to  the  southeast  also  form  sharp  ridges  paralM 
to  the  eruptive  ridges,  and  occasionally  a  narrow  hill  consists  of  the  acid  edge  of  the 
eruptive  on  one  side  and  on  the  other  of  tuff. 

The  best  exposure  of  the  contact  between  the  acid  edge  and  the  sediments  found 
in  the  region  occurs  on  the  shore  of  a  pond  a  little  east  of  the  end  of  the  portage 
from  the  south  to  Moose  lake.  This  body  of  water,  unlike  most  others,  cuts  across 
the  strike,  and  near  its  outlet  into  Moose  lake  the  edge  of  the  nickel-bearing  eruptive 
shows  a  reddish-gray  medium-grained  rock,  followed  to  the  southeast  by  coarse  ffesh-red 
granite  or  gneiss,  possibly  a  pegmatite  dike.  Then  comes  rock  much,  like  the  first 
mentioned,  succeeded  by  conglomerate  with  a  fine-grained  gray  crystalline  base  and 
granitic-looking  pebbles,  lasting  for  about  120  feet,  doubtless  the  basal  beds  of  the 
sedimentary  series.  Beyond  this  is  coarse  white  quartzite  for  about  70  feet,  and  then 
conglomerate  again  for  about  200  feet,  after  which  there  is  a  curious  breccia  of  paler 
and  darker  chert  with  some  pebbles  and  boulders  of  granite  for  1,000  feet,  evidently 
the  same  as  had  been  found  along  the  railway  southeast  of  Onaping  beneath,  the  vitro- 
phyro  tuff. 

Morgan  Township 

The  basic  edge  of  the  eruptive  crosses  a  small  lake  just  east  of  the  Levack  mine 
and  enters  Morgan  Township  on  the  fourth  concession  line^  then  turns  a  little  north 
of  east  to  Island  river,  which  follows  the  edge  for  more  than  a  mile,  and  turns  north- 
east once  more  to  the  fifth  concession,  finally  passing  into  Bowoll  township  from  the 
northeast  corner  of  l^organ  township.  The  boundary  may  be  reached  partly  from 
Trout  lake  and  partly  from  a  lumber  road  leading  over  sand  and  gravel  plains  from 
Chelmsford  to  a  camp  near  the  junction  of  Island  and  Sand  Cherry  rivers.     Travel  in 
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the  region  is,  however ,  very  troublesome  frcMn  fallen  timber  and  the  unusually  rugged 
and  precipitcus  hills  along  the  contact.  The  best  exposures  seen  are  near  the  lumber 
camp,  where  a  steep  hillndde  rises  above  Island  river,  having  the  nickel-bearing  erup- 
tive on  its  southern  face  pushing  projections  into  the  Laurentian  rocks  forming  the 
summit.  The  former  rock  is  not  very  gray,  sometimes  even  rather  reddish-looking,  and 
of  variable  texture,  coarse-grained  and  fine-grained  parts  running  into  one  another, 
the  finer  grained  material  sometimes  cementing  blocks  of  Laurentian  rock  into  a 
breccia.  The  Laurentian,  which  strikes  east  and  west  with  a  vertical  dip,  has  the 
usual  characters  and  consists  of  coarse  gneiss  with  bands  of  gray-green  finer  grained 
material,  the  whole  sheared  in  places  into  what  looks  like  felsite.  Near  the  edge  it 
is  greatly  broken  as  if  by  the  action  of  the  eruptive  mass  to  the  south.  No  ore  or 
gossan  was  found  from  the  west  edge  of  the  township  to  lot  1  in  the  sixth  concession, 
almost  at  the  northeast  corner,  and  prospectors  have  taken  up  no  locations  between 
the  two  points.  Near  a  small  lake  where  the  four  townships,  Foy,  Morgan,  Lumsden 
and  'Bowell,  meet  there  are  two  patches  of  gossan,  on  which  very  little  work  has  been 
done.' 

The  southern  or  acid  edge  of  the  eruptive  in  this  township  has  the  usual  characters, 
and  is  in  contact  at  various  points  with  the  basal  conglomerate  so  often  found  below 
the  tuff.  The  eruptive  band  is  at  its  narrowest  about  the  middle  of  Morgan  township, 
having  at  one  place  a  width  of  scarcely  a  mile,  and  there  seems  less  variation  in  char- 
acter between  the  basic  edge  and  the  central  and  southern  parts  of  the  band  than  it 
is  customary  to  find  in  other  parts  of  the  nickel  range.  Perhaps  this  fact  should  be 
brought  into  connection  with  the  absence  of  ore  referred  to  above.  The  thickness  of 
the  molten  eruptive  may  have  been  insufficient  to  provide  any  large  quantity  of  sul- 
phides by  gravitational  segregation. 

In  Bowell  Township 

In  Bowell  township  the  northern  nickel  range  has  long  been  known  through  the 
work  of  prospectors,  and  a  row  of  locations  has  been  taken  up  beginning  at  the  south- 
west corner  and  running  quite  across  the  township,  passing  in  the  third  concession 
into  the  next  township,  Wisner.  About  at  the  centre  of  the  row  of  locations  a  lon^ 
offset  branches  toward  the  west,  extending  out  of  Bowell  into  Foy,  and  ending  almost 
exactly  in  the  middle  of  the  latter  township ;  and  the  whole  of  this  offest  is  included 
in  mining  locations  also,  so  that  there  has  been  more  interest  shown  in  ore  deposits 
of  this  township  than  in  any  other  on  the  northern  range. 

The  locations  are  best  reached  by  colonization  and  lumber  roads  from  Azilda 
(Rayside)  to  Trout  lake  (a  larger  body  of  water  than  the  one  of  the  same  name  in 
Morgan  township).  Crossing  Trout  lake  by  canoe  a  trail  leads  inland  from  its  northern 
bay  and  branches  toward  the  southwest,  west  and  northeast.  A  part  of  this  trail  which 
was  cut  out  for  the  use  of  pack-horses  during  the  development  of  some  of  the  properties 
is  still  in  good  condition,  but  towards  the  ends  in  each  direction  the  path  is  rough 
and  hard  to  follow,  especially  where  the  timber  has  been  cut  and  fire  has  run. 

Beginning  at  the  southwest  corner  of  the  township  the  basic  edge  of  the  nickel- 
bearing  eruptive  is  found  a  little  north  of  the  corner  post  of  location  W  D  251,  and 
in  a  general  way  the  trail  follows  the  edge,  except  where  hills  or  swamps  turn  it  aside, 
or  where  morainic  ridges  hide  the  contact.  Gossan  shows  against  the  steep  slop^  of 
the  Laurentian  toward  the  northeast  corner  of  the  location,  and  there  is  a  swampy 
pond  below,  with  hills  of  norite  to  the  southeast.  Near  the  west  end  of  W  D  241  an 
outcrop  of  gossan  and  a  test  pit  along  the  trail  indicate  the  boundary,  and  more 
gossan  is  seen  toward  the  east  side  of  the  location,  then  drift  hides  the  contact  until 
W  D  231  is  reached  where  three  similar  small  outcrops  of  gossan  and  ore  occur  against 
the  Laurentian. 

In  W  D  238  a  small  offset  projects  northward  from  the  edge,  running  into  a 
narrow  valley  in  location  W  D  37,  where  there  are  strippings  showing  gossan.     The 
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valley  is  enclosed  by  steep  and  bare  Laurentian  hills.  A  small  lake  in  location  W  D 
242  and  239  appears  to  represent  the  boundary,  and  Roland  lake  a  little  to  the  north- 
ea^  occupies  the  same  position,  having  Laurentian  on  the  north  and  norite  on  the 
south. 

f  n  a  general  way  there  is  a  valley  running  along  the  southeast  edge  of  the  Laur- 
entian, which  rises  as  a  very  rugged  range  of  hills  to  a  height  of  from  200  to  270 
feet,  with  patches  of  ore  along  its  foot.  Southwest  of  the  valley,  which  is  often  occu- 
pied by  a  narrow  lake  or  muskeg,  gray  hills  of  norite  rise  to  about  the  same  height 
as  the  Laurentian. 

In  WD  35  the  offset  running  to  the  Ross  mine  in  Foy  leaves  the  edge  of  the 
main  range.  In  W  D  36  near  its  northwest  corner  and  probably  extending  into  the 
previous  location  there  is  a  promising  outcrop  of  gossan  and  ore  at  the  edge  of  the 
granite,  but  east  of  this  to  Trout  lake  no  ore  was  observed. 

Offset  to  Ross  Mine 

The  longest,  offset  on  the  whole  circumference  of  the  nickel-bearing  eruptive  ex- 
tends for  six  miles  nearly  westwards  from  W  D  35  to  W  R  5,  reaching  what  is  called 
the  Ross  mine,  in  the  exact  centre  of  the  township  of  Foy.  The  path  is  at  first  good, 
but  before  the  west  boundary  of  Bowel  1  township  is  reached  fire  and  fallen  timber 
and  the  debris  left  by  the  lumbermen  injure  it  greatly,  and  beyond  this  care  is  needed 
in  following  it  even  in  green  timber,  since  it  has  scarcely  been  used  for  a  number  of 
years  and  the  blazes  are  growing  dim. 

Just  after  turning  off  from  the  main  range  there  is  a  considerable  showing  of 
ore  on  a  hillside,  and  the  adjoining  rock  consists  largely  of  white  plagioclase  crystals 
so  crowded  together  as  to  appear  like  anorthosite.  Small  seams  of  magnetite  occur 
in  this  rock  as  well  as  sulphides.  To  the  northwest,  in  W  D  150  a  wide  expanse  of 
gossan  is  exposed  by  stripping  and  numerous  test  pits  extending  nearly  to  Nickel 
lake,  where  there  is  a  log  house  occupied  during  the  development  work.  Turning  west 
the  band  narrows  greatly  and  fine-grained  norite  penetrates  between  blocks  of  coarse* 
grained  norite,  of  a  gray  gneissoid  rock,  of  greenstone^  and  of  a  white  rock  with  por- 
phyritic  feldspars,  the  whole  rusty  or  gossan  covered.  The  adjoining  Laurentian  is 
coarse  red  granite,  an  unusual  variety  in  the  region.  On  the  shore  of  the  next  lake 
to  the  west  a  similar  mixture  of  rocks  is  seen,  and  some  gossan  rises  above  the  water. 

From  this  point  to  the  neighborhood  of  Ross  mine  little  ore  or  gossan  waa  seen, 
although  the  band  of  norite,  narrowing  and  widening,  seenus  to  be  continuous  or  nearly 
so  the  who'.e  way;  but  somewhat  similar  outcrops  of  gray  rock  rising  through  drift- 
covered  ground  leave  some  doubt  as  to  the  relationships.  Evidently  the  early  pros- 
pectors considered  the  whole  length  to  belong  to  the  nickel  range,  or  they  would  not 
have  taken  up  locations  along  it.  The  greatest  width  of  the  offset,  so  far  as  observed, 
is  in  W  D  234,  where  the  rock  seems  to  extend  for  about  500  feet,  but  usually  it  is 
much  narrower,  in  one  case  apparently  only  20  feet. 

Our  exploration  of  the  locations  just  east  of  the  Ross  mine  was  greatly  hindered 
by  the  work  of  a  colony  of  beavers,  which  had  recently  built  a  dam  backing  up  the 
water  for  half  a  mile  or  more  in  various  directions  into  the  flat  wooded  land  along 
the  creek.  W  R  5,  the  original  Ross  mine  location,  includes  two  outcrops  of  ore  and 
gossan  standing  as  usual  against  a  hill-side  of  Laurentian,  and  dipping  under  the 
muskeg  borders  of  a  small  lake;  but  the  amount  of  ore  to  be  seen  is  not  large.  It  is 
reported  to  assay  2.75  per  cent,  of  nickel. '7  Most  of  the  Laurentian  encountered  along 
this  offset  is  coarse-grained  and  flesh-colored,  but  some  masses  of  gray-green  rock,  in 
general  appearance  not  unlike  the  norite,  are  enclosed  in  it. 
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South   Edge  of  Eruptive 

The  acid  edge  of  the  eruptive  crosses  from  Morgan  township  into  Lumsden  in  the 
fifth  concession^  and  is  fairly  yrell  exposed  near  the  north  shore  of  a  small  unnamed 
lake  just  north  of  tke  concession  line  in  lot  9,  as  a  gray  rock  weathering  reddish.  The 
neighbcring  sediments  to  the  south  look  like  quartzite  with  pebbles  and  merge  into  tuff, 
and  these  rocks  continue  to  the  northeast  as  a  range  of  high  hills,  sinking,  however, 
where  Nelson  river  makes  its  way  through.  Along  this  valley  gravel  plains  and  morainic 
ridges  conceal  the  rock.  On  the  line  between  lots  6  and  7  to  the  south  of  a  small  lake 
crossing  the  concession  line  between  Lumsden  and  Bo  well  the  acid  edge  forms  a  hard 
grey-green  rock,  or  some  other  eruptive  appears  to  intervene  between  it  and  the  sedi- 
mente;  but  on  the  town  line  in  lot  5  and  also  in  lot  4  we  find  the  usual  relationships, 
the  granitic-looking  acid  edge  seeming  to  blend  with  a  greatly  metamorphosed  coarse 
conglomerate.  In  places,  if  it  were  not  for  the  coarser  grain  and  different  texture 
of  the  included  pebbles  and  boulders,  the  matrix  of  the  conglomerate  could  not  be 
distinguished  from  the  eruptive,  and  great  care  was  necessary  not  to  overrun  the 
contact  between  the  two  rocks. 

In  location  W  D  252  at  the  southwest  bay  of  Trout  lake  there  is  once  more  a 
fine-grained  dark-green  rock  between  the  eruptive  and  the  tuff,  in  places  very  much 
like  a  basic  eruptive  rock  itself,  but  in  others  charged  with  a  few  pebbles  of  granite, 
and  having  the  characters  of  ''slate  conglomerate."  In  this  marginal  rock  there  are 
veins  containing  quartz  with  zincblende,  galena  and  a  little  copper  pyrites,  and  at 
onej>oint  a  shaft  has  been  sunk  to  open  up  the  ore.  The  quartz  formed  quite  large 
crystals  before  the  sulphides  were  deposited,  and  on  breaking  the  ore  the  six-sided 
cross  sections  of  the  prisms  ar(>  well  marked.  No  very  largo  amount  of  ore  was  to  be 
seen  and  the  deposit  does  not  seem  to  be  of  great  importance  so  far  as  the  present 
development  work  goes. 

There  is  a  small  opening  near  a  blacksmith  shop  a  little  east  of  the  east  bay  of 
Trout  lake,  also  on  similar  dark-green  eruptive-looking  rock,  but  even  less  ore  is  to 
be  seen  here  than  in  W  D  252.  These  small  ore-bearing  veins  are  found  in  the  adjoin- 
ing sediments  or  in  greenstones  connected  with  them  and  not  in  the  nickel-bearing 
eruptive  itself,  but  the  eruption  of  the  latter  may  have  some  connection  with  the  for- 
mation of  the  deposits. 

A  very  good  section  of  the  contact  of  the  acid  edge  with  the  sediments  is  exposed 
on  a  small  peninsula  projecting  from  the  south  shore  of  Trout  lake  where  the  lumber 
road  reaches  the  water.  Two  or  three  islets  to  the  north  show  the  nickel-bearing 
eruptive  in  its  usual  phase  along  the  southeast  edge,  while  the  peninsula  ends  in  a 
conglomerate  having  apparently  two  kinds  of  matrix,  fine-grained  green  material 
containing  epidote  and  quartz,  and  rather  coarse  reddish  or  grayish  quartzite,  both 
including  many  small  and  large  pebbles  of  granular  quartzite  and  of  granite.  Irreg- 
ular projections  of  the  acid  edge  granite  penetrate  the  conglomerate  for  100  yards 
or  more.  Next  to  the  southeast  is  a  narrow  range  of  precipitous  hills  of  hard  splintery 
cherty-looking  brecciated  rock,  then  comes  a  breccia  of  a  less  cherty  kind,  with,  how- 
ever, a  few  granite  boulders,  probably  the  base  of  the  tuff.  The  section  described  is 
about  1,200  feet  in  length.  Still  farther  to  the  southwest  is  the  usual  tuff,  less  flinty 
and  unaffected  by  the  neighborhood  of  the  eruptive. 

Wisner  Township 

The  basic  edge  of  the  eruptive  runs  almost  due  east  from  the  northern  side  of  lot 
12  to  lot  4  in  the  third  concession  of  the  township  of  Wisner,  and  then  bends  to  the 
southeast  toward  Vermilion  river  and  Norman  township.  The  portion  up  to  lot  4  has 
boMi  surveyed  as  locations,  but  prospectors  seem  to  have  found  no  ore  along  the  rest 
of  it.  This  part  of  the  nickel  range  is  best  reached  by  lumber  road  to  Frenchman's 
lake  and  then  by  a  canoe  route  to  Joe's  or  Marion  lake  which  crosses  the  nickel-bearing 
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eruptive  diagonsDy.  The  two  Frenchman's  lakag  are  in  the  Eedimientary  todka,  the 
fiouth  end  being  enclosed  in  the  soft  black,  slaiy  vaciety.  of  the  tuff,  but  morainie  mater- 
ials hide  the  bed  rock  sb  one  crosseg  t«  Joe's  lake. 

The  basic  margin  of  the  nickel-bearing  eruptive  has  the  usual  characters  north  of 
Joe's  lake,  the  boundary  to  the  north  being  Laurentian  and  a  sirampy  valley  running 
at  its  foot  with  low  hilb  of  norite  to  the  aouth.  Not  much  gosfian  or  ore  is  to  be  seen 
in  the  locations  across  this  township,  tbnu^  considerable  showings  occur  on  W  D 
16  and  W  Jt  14  near  the  head  of  the  lake. 

The  acid  edge  is  very  well  shown  on  Joe's  lake,  which  it^crossee  near  the  south 
shore,  and  the  bare  surface  of  the  rock  near  a  small  lake  to  the  southwest  gives  an 
uninterrupted  section  across  the  boundary.  The  edge  of  the  eruptive  is  granitic4o<^- 
ing  and  seems  to  blend  into  a  conglomerate  with  a  fine-grained  crystalline  ground-masB 
which  might  be  taken  for  granite  containing  small  and  large  boulders  of  granite,  often 
with  vague  edges.    This  coi^clomerate  ia  penetrated  by  indistinctly  bounded  projections 


from  the  erirptivc,  and  seems  to  havp  been  greatly  le-crystalliEcd  in  consequence  of  its 
presence.  About  360  feet  to  the  south  the  conglomerate  has  a  ground-mass  suggesting 
arkose  or  quart?.ite  with  a  few  pebbles  of  granite,  and  this  dips  beneath  the  small  lake. 

A  parallel  section  on  the  shore  of  Joe's  lake  shows  a  einiilar  conglomerate  followed 
by  breci'ia-like  tuff  at  a  distance  of  400  feet  south  of  the  acid  edge,  but  with  a  few  feet 
of  a  hne-grained  green-gray  rock  without  pebbles  between.  .  . 

The  esstern  side  of  Wisner  township  is  most  easily  reached  from  the  Vermilion 
river  near  Dawson,  and  a  canoe  route  leads  across  from  the  second  Frenchman's  lake 
to  this  point.  The  rock  showing  between  the  two  lakes  is  mainly  tuS,  but  half  a  mile 
west  of  Dawson  a  large  dike  of  diabase  rises  beside  the  trail,  perhaps  the  coutinuatioB 
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of  a  dike  found  by  Mr.  Culbert  on  Onwatin  lake  about  two  miles  southeast;  Near 
Dawson  gravel  plains  and  mufikegs  cover  the  rock  along  Vermilion  river,  but  the  norite 
forming  the  northern  edge  of  the  eruptive  is  found  rising  as  hills  a  mile  west  of  the 
upper  end  of  Bronson  lake,  near  a  small  lake  at  the  corner  of  lots  3  and  4  in  the  fourth 
concession  of  Wisner  townehip.  At ,  the  boundary  the  norite  lean&  against  a  Lauren- 
tian  hill,  but  no  ore  or  gossan  was  to  be  seen ;  and  similar  relationships  are  found 
to  the  northeast  towards  Vermilion  river,  but  gravel  terraces  hide  the  rock  nearer 
the  river. 

Near  the  head  of  Bass  lake,  the  next  expansion  of  Vermilion  river  south  of 
Bronson  lake,  the  acid  edge  shows  itself  with  the  usual  metamorphosed  conglomerato 
to  the  south,  here  having  a  width  of  800  feet  before  the  tuff  is  encountered. 

Norman  and  Capreol 

The  boundaries  of  the  nickel-bearing  eruptive  in  these  townships  were  mainly 
fixed >b^  my- assistant,  Mr.  Culbert,  and  the  following  account  is  given  in  his  own 
words : 

'*The  northern  nickel  range  makes  a  sharp  turn  in  the  township  of  Norman,  its 
outcrop  there  assuming  a  southward  direction.  In  the  northern  concessions  of  Capreol 
township  another  change  In  direction  is  found,  the  strike  being  northwest  and  south- 
east to  Massey  creek  as  far  as  it  was  followed.  The  line  of  outcrop  of  the  basic  edge^ 
owing  to  its  comparatively  rapid  weathering,  determines  the  position  of  a  narrow 
valley  from  the  Whistle  i)roperty  to  Massey  creek.  This  valley  widens  in  many  places, 
often  containing  lakes  which  conform  to  the  strike  of  the  eruptive.  Examples  are  lake^ 
Selwyn,  WaddeU,  Ella  and  Clear. 

'*The  basic  phase  along  thds  part  of  its  outcrop  resembles  the  norite  of  the  iiorthern 
range,  beings  a  light  mettled  gray  and  is  comparatively  narrow.  Darker  phases  occur 
in  spots  andjresemble  the  rock  at  the  Blezard  mine,  but  the  few  small  patches  found 
near  Moose  lake  are  easily  overlooked.  Many  peculiar  .contact  varieties  are  found, 
such  as  the  poikilitic  kind  near  the  Blue  lake  ore  deposit,  which  to  the  eye  appears 
quite  coarsely  granular,  but  is  found  under  the  microscope  to  consist  of  large  aggregates 
of  feldspar  optically  continuous  withi  inclusions  of  bi-silicates.  The  transition  to  the 
micrographic  phase  takes  place,  within  a  short  distance,  and  the  total  width  of  outcrop 
Ql- the -eruptive  is  not  great  in  the  townships  of  Norman  and  Capreol,  being  less  than 
two'  miles  as  a  rule.  The  micropegmatite  is  of  the  usual  flesh-colored  rather  coarse* 
grained  variety  found  in  the  northern  range  and  corresponds  in  mineralogical  com- 
positidn. 

"On  the  east  side  the  eruptive  is  in  contact  with  Laurentian  granite  and  gneiss. 
The  granite  is  pinkish-red,  with  abundant  quartz  and  few  of  the  dark  minerals  In 
places  where  the  acid  magma  has  not  incorporated  inclusions  and  masses  of  earlier 
rocks.  In  many  parts  hornblende  porphyrites  and  green  schists  occur,  often  running 
out  in  basic  bands  into  the  acid  material  and  forming  gneiss,  or  again  occurring  as 
immense  blocks  or  large  masses  of  considerable  area  wMch  the  action  <^  the  erupted 
material  failed  to  shatter.  A  large  mass  of  this  kind  occurs  half  a  mile  south  of  Moose 
lake  near  the  small  marsh  on  the  road  to  Blue  lake. 

"The  acid  phase  to  the  west  comes  in  contact  with  the  usual  conglomerate,  highly 
indurated  with  well-rounded  pebbles  and  boulders  of  granite,  greenstone,  schast  and 
quartzite.  On  passing  westward  this  rock  becomes  softer  and  tufaceous,  with  no  large 
boulders  showing. 

"A  .large  diabase  dike  of  great  width,  in  some  places  a  few  hundred  paces,  was 
found  in  the  valley  of  Massey  creek  on  the  .boundary  of  Capreol  and  Maclennan  town- 
ships in  the  third  concession.  It  also  outcrops  on  lot  5  in  the  fourth  concession  of 
Capreol  on  the  shore  of  the  small  lake  on  the  line  between  lots  5  and  6.  This  's 
probably  the  same  dike  that  crosses  lake  Onwatin  and  which  appears  on  lot  8  in  the 
second  concession  of  Wisner  near  the  southwest  post,  the  outcrops  all  being  in  i 
nearly  straight  line.  The  rock  has  a  distinct  green  color  due  to  a  considerable  content 
ot  olivine. 

"Wherever  the  contact  betweeji  the  norite  and  the  Laurentian  appears  on  the 
surface  indications  of  ore  are  found,  either  in  thin  patches  of  gossan  or  outcrops  of 
ore  bodies.  Sulphide  particles  can  be  found  on  the  contact  wherever  the  rock  's 
tested,  and  the  red  gossan  product  is  present  along  its  entire  length  in  the  townships 
ij ear  lake  Wahnapitae.  The  more  important  outcrops  of  ore  occur  near  Blue  lake  and 
south*  of  it  near  the  small  Moose  lake.  On  the  shore  of  Blue  lake  the  diamond,  drill 
has  proved  the  existence  of  a  body  of  ore  of  some  size.     The  outcrop  near  Moose  lake 
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eruptive  diagoDatly.  The  two  Frenchman's  lakes  are  in  the  eedifnentary  rooks,  the 
south  end  being  enclosed  in  the  soft  hlack-sUty  variety-  of  the  tuS,  but  morKinie  mster- 
iala  hide  the  b^d  rock  as  one  crosses  to  Joe's  lake. 

The  basic  margin  of  the  nickel-bearing  eruptive  has  the  usual  characters  north  at 
Joe's  lake,  the  boundary  to  the  north  being  Laurentian  and  a  ewampj  valley  rumung 
at  its  foot  with  low  bills  of  norite  to  the  south.  Not  much  gossan  or  ore  is  to  be  seen 
in  the  locations  across  this  township,  though  considerable  showings  occur  on  W  I> 
16  and  W  R  14  near  the  head  of  the  lake. 

The  acid  edge  is  very  well  shown  on  Joe's  lake,  which  it.croesee  near  the  south 
shore,  and  the  bare  surface  of  the  rock  near  a  small  lake  to  the  southwest  gives  an 
uninterrupted  section  across  the  boundary.  The  edge  of  the  eruptive  is  granitic-look- 
ing and  seeme  to  blend  into  a  conglomerate  with  a  fine-grained  crystalline  ground-mass 
which  might  be  taken  for  granite  containing  ismall  and  large  boulders  of  granite,  often 
with  vague  edgee.    This  conglomerate  is  penetrated  by  indistinctly  bounded  projectiona 


Falls  on  Vprmilion  river  at  power  plmit. 
from  tlu'  eri^ptive.   and  seems  to  hav«  been  greatly  ro-crystnllized  in  consequence  of   its 
presence.     About  360  feet  to  the  south  the  conglomerate  has  a  ground-mass  suggesting 
arkose  or  quartzite  with  a  few  pebbles  of  granite,  and  this  dips  beneath  the  small  lake. 

A  parallel  section  on  the  shore  of  Joe's  lake  shows  a  similar  conglomerate  followed 
by  breccia-like  tuff  at  a  distance  of  400  feet  south  of  the  acid  edge,  but  with  a  few  feet 
of  a  fine-grained  green-gray  rock  without  pebbl«e  between,  .  . 

The  eastern  side  of  Wisner  township  is  most  easily  reached  from  the  Vermilion 
river  near  Dawson,  and  a  canoe  route  leads  across  from  the  second  Frenchman's  lake 
to  this  point.  The  rock  showing  between  the  two  lakee  is  mainly  tuff,  but  half  a  mile 
west  of  Dawson  a  large  dike  of  diabase  rises  beside  the  trail,  perhaps  the  continuation 
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of  a  dike  found  by  Mr.  Culbert  on  Onwatin  lake  about  two  miles  southeast.  Near 
Dawson  gravel  plains  and  mufikege  cover  the  rock  along  Vermilion  river^  but  the  norito 
forming  the  northern  edge  of  the  eruptive  is  found  rising  as  hills  a  mile  west  of  the 
upper  end  of  Bronson  lake,  near  a  small  lake  at  the  corner  of  lots  3  and  4  in  the  fourth 
concession  of  Wisner  townehip.  At  ^  the  boundary  the  norite  lean&  against  a  Lauren- 
tian  hill,  but  no  ore  or  gossan  was  to  be  seen;  and  similar  relationships  are  found 
to  the  northeast  towards  Vermilion  river,  but  gravel  terraces  hide  the  rock  nearer 
the  river. 

Near  the  head  of  Bass  lake,  the  next  expansion  of  Vermilion  river  south  of 
Bronson  lake,  the  acid  edge  shows  itself  with  the  usual  metamorphosed  conglomerate 
to  the  south,  here  having  a  width  of  800  feet  before  the  tuff  is  encountered. 

Norman  and  Capreol 

The  boundaries  of  the  nickel-bearing  eruptive  in  these  townships  were  mainly 
fixed  b^  my  asMStant,  Mr.  Culbert,  and  the  following  account  is  given  in  his  own 
words: 

'*The  northern  nickel  range  makes  a  sharp  turn  in  the  township  of  Norman,  its 
outcrop  there  assuming  a  southward  direction.  In  the  northern  concessions  of  Capreol 
township  another  chiange  In  direction  is  found,  the  strike  being  northwest  and  south- 
east to  Ma«8ey  creek  as  far  as  it  was  followed.  The  line  of  outcrop  of  the  basic  edge,, 
owing  to  Hs  comparatively  rapid  weathering,  determines  the  position  of  a  narrow 
valley  from^  the  Whistle  property  to  Massey  creek.  This  valley  widens  in  many  places, 
often  containing  lakes  which  conform  to  the  strike  of  the  eruptive.  Examples  are  lake» 
Selwyn,  Waddell,  Ella  and  Clear. 

"The  basic  phase  along  thds  part  of  its  outcrop  resembles  the  norite  of  the  northern 
range,  beiuj;  a  light  mettled  gray  and  is  comparatively  narrow.  Darker  phases  occur 
in  spots  and  resemble  the  rock  at  the  Blezard  mine,  but  the  few  small  patches  found 
near  Moose  lake  are  easily  overlooked.  Many  peculiar  .contact  varieties  are  found, 
such  as  the  poikilitic  kind  near  the  Blue  lake  ore  deposit,  which  to  the  eye  appears- 
quite  coarsely  granular,  but  is  found  under  the  micro80o|>e  to  consist  of  large  aggregates 
of  feldspar  optically  continuous  with;  inclusions  of  bi-silicates.  The  transition  to  the 
micrographic  phase  takes  place. within  a  short  distance,  and  the  total  width  of  outcrop 
ol- the -eruptive  is  not  great  in  the  townships  of  Norman  and  Capreol,  being  less  than 
two'  miles  as  a  rule.  The  micropegmatite  is  of  the  usual  flesh-colored  rather  coarse- 
grained variety  found  in  the  northern  range  and  corresponds  in  mineralogical  com- 
position. 

''On  the  east  side  the  eruptive  is  in  contact  with  Laurentian  granite  and  gneiss. 
The  granite  is  pinldsh-red,  with  abundant  quartz  and  few  of  the  dark  minerals  in 
places  where  the  acid  magma  has  not  incorporated  inclusions  and  masses  of  earlier 
rocks.  In  many  parte  hornblende  porphyrites  and  green  schists  occur,  often  running 
out  in  basic  bands  into  the  acid  material  and  forming  gneiss,  or  again  occurring  as 
immense  blocks  or  large  masses  of  considerable  area  wMch  the  action  <^  the  erupted 
material  failed  to  shatter.  A  large  mass  of  this  kind  occurs  half  a  mile  south  of  Moose 
lake  near  the  small  marsh  on  the  road  to  Blue  lake. 

"The  acid  phase  to  the  west  comes  in  contact  with  the  usual  conglomerate,  highly 
indurated  with  well-rounded  pebbles  and  boulders  of  granite,  greenstone,  schiist  and 
quartzite.  On  passing  westward  this  rock  becomes  softer  and  tufaceous,  with  no  large 
boulders  showing. 

"A  .large  diabase  dike  of  great  width,  in  some  places  a  few  hundred  paces,  was 
found  in  the  valley  of  Massey  creek  on  the  .boundary  of  Capreol  and  Maclennan  town- 
ships in  the  third  concession.  It  also  outcrops  on  lot  5  in  the  fourth  concession  of 
Capreol  on  the  shore  of  the  small  lake  on  the  line  between  lots  5  and  6.  This  's 
probably  the  same  dike  that  crosses  lake  Onwatin  and  which  appears  on  lot  8  in  the 
second  concession  of  Wisner  near  the  southwest  post,  the  outcrops  all  being  in  i 
nearly  straight  line.  The  rock  has  a  distinct  green  color  due  to  a  considerable  content 
ok  olivine. 

"Wherever  the  contact  betwecai  the  norite  and  the  Laurentian  appears  on  the 
surface  indications  of  ore  are  found,  either  in  thin  patches  of  gossan  or  outcrops  uf 
ore  bodies.  Sulphide  particles  can  be  found  on  the  contact  wherever  the  rock  -s 
tested,  and  the  red  gossan  product  is  present  along  its  entire  length  in  the  townships 
tiCar  lake  Wahnapitae.  The  more  important  outcrops  of  ore  occur  near  Blue  lake  and 
south  of  it  near  the  small  Moose  lake.  On  the  shore  of  Blue  lake  the  diamond  drill 
has  proved  the  existence  of  a  body  of  ore  of  some  size.     The  outcrop  near  Moose  lake 
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shows  a  band  of  ore  following  the  contact  and  varying  in  width  from  two  to  six  feet 
of  fairly  good  sulphides.  In  the  test  pits  this  ore  appears  rather  lean,  being  mixed 
with  some  of  the  mother  magma,  but  the  proposition  looks  promising,  having  in  view 
the  improvement  of  transportation  facilities.  Further  north,  strong  local  attractions 
are  found  on  the  north  end  of  Ella  lake  near  the  west  side  of  WR  2,  but  no  test  pits 
have  been  opened  to  prove  the  existence  of  an  ore  body.  The  east  side  of  CSear  lake 
near  the  shore  shows  a  few  test  pits  with  ore  and  a  considerable  extent  of  gossan." 

The  Whistle  Property 

A  canoe  route  leads  from  Blue  lake  to  the  Whistle  property,  passing  through  the 
northeast  end  of  Capreol  township  by  Clear  lake  and  Trout  lake  to  Waddell  lake  and 
Selwyn  lake  in  Norman  township.  The  Whistle  property  is  on  lots  6  in  the  fourth  and 
fifth  concessions;  and  has  been  opened  up  by  stripping  and  test  pitting,  showing  an 
extraordinary  extent  of  gossan  surface,  about  half  a  mile  in  length,  from  southeast  to 
northwest,  and  250  y cards  wide  at  the  widest  place.  So  far  as  extent  of  gossan  is  con- 
cerned, this  seems  to  be  the  largest  exposure  of  ore  in  the  district.  The  hill  on  which 
the  stripping  has  been  done  rises  230  feet  above  the  valley  of  McConnell  creek  to  the 
southwest. 

The  norite  in  connection  with  the  ore  on  this  property  is  very  fine-grained  and 
mixed  with  fragments  of  other  rock,  almost  forming  a  conglomerate  with  a  matrix 
of  norite.  It  seems  to  be  broken  or  crossed  by  some  dikes  of  granite  and  patches  of 
greenstone  ;  and  the  adjoining  rocks  are  granite,  often  pegmatitic.  and  greenstone; 
these  two  rocks  enclosing  the  gossan  hill  on  three  sides,  southeast,  northeast  and  north- 
west. Here  we  find  a  large  ore  deposit  caught  in  a  sharp  angle  where  the  gabbro 
pushes  into  tne  neighboring  rock,  as  happens  so  often  elsewhere. 

The  ores  of  the  Blue  lake  region  are  like  those  of  other  parts  of  the  district  in 
most  respects,  though  the  pyrrhotite  is  apparently  more  magnetic  than  elsewhere. 
Masses  of  the  ore  near  Blue  lake  are  fairly  strong  natural  magnets,  readily  attracting 
the  compass  needle  and  holding  iron  filings,  but  they  are,  of  course,  far  surpasesd  in 
this  respect  by  magnetite.     Some  octahedra  of  pyrite  are  found  in  the  pyrrhotite. 

The  string  of  small  lakes  mentioned  above  follows  in  a  general  way  the  basic  edge 
of  the  nickel-bearing  eruptive,  as  if  that  were  most  easily  acted  on  by  weather,  and 
their  western  shores  often  consist  of  bluiSs  of  reddish,  syenitic-looking  rock,  the  more 
acid  and  also  more  resistant  phase  of  the  eruptive. 

Leaving  the  Whistle  property  going  westward  the  contact  is  found  forty  paces 
north  of  the  northwest  corner  post  of  lot  7  in  the  fourth  concession  ot  Norman.  The 
ground  succeeding  is  low  and  drift-covered  for  nearly  a  mile,  with  no  outcrops  of  the 
basic  edge  till  near  the  line  between  lots  9  and  10,  where  the  contact  shjows  with  a 
test  pit  and  gossan  210  paces  south  of  the  northwest  corner  post  of  lot  9  in  the  fourth 
concession.  To  the  west  this  outcrop  is  followed  to  low  ground  again  with  gravel 
deposits,  but  the  norite  outcrops  south  of  the  northwest  corner  post  of  lot  10  in  the 
fourth  concession  at  410  paces.  On  following  the  uncut  line  half  a  mile  to  the  west 
between  lots  11  and  12  north  from  the  post  at  the  south  boundary  of  the  fourth  con- 
cession a  small  test  pit  in  a  body  of  ore  was  encountered  at  1,940  paces.  The  Lan- 
rentian  here  contains  good-sized  bands  of  green  hornblende  schist  like  that  which 
accompanies  the  Hutton  magnetic  ore  deposits.  The  Laurentian  was  also  found  1,010 
paces  north  of  where  the  boundary  of  Wisner  and  Norman  crosses  the  Vermilion  river 
in  concession  four. 

The  acid  edge  of  the  eruptive  was  traced  southward  through  Norman  and  Capreol 
to  the  sand  and  gravel  plains  which  hide  the  bed  rock  in  Garson  township;  and  the 
relationship  of  the  eruptive  to  the  overlying  sediments  was  the  same  as  has  been 
described  in  other  townships.  A  good  exposure  of  the  contact  is  seen  on  the  road 
north  from  Dawson  toward  Moose  mountain,  where,  as  one  advances,  the  tuff  takes 
on  the  character  of  conglomerate,   and  then  of  boulder  conglomerate  with   a  felsitic 
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ground-mass  before  the  edge  of  the  eruptive  is  reached.  In  general,  the  ridges  of  tuff 
and  conglomerate,  as  well  as  of  the  eruptive,  run  north  and  south  at  this  eastern  end 
of  tlie  range,  evidently  conforming  here  as  everywhere  else  to  the  direction  of  the 
line  of  contact,  showing  a  close  relation  between  the  dips  and  strikes  of  the  overlying 
sediments  and  the  line  of  outcrop  of  the  basinHshaped  eruptive  sheet. 

No  ore  deposits  are  known  on  the  acid  edge  at  this  end  of  the  nickel  belt,  but  a 
so-called  nickel  mine  was  found  not  long  ago  at  the  east  end  of  Onwatin  lake  in  black 
slate.    Two  openings  made  here  show  only  iron  pyrites. 

South  of  the  Blue  lake  region  the  wide  gravel  plains  referred  to  in  the  account 
of  the  northeast  end  of  the  southern  nickel  range  intervene  between  the  two  ranges 
for  about  two  miles,  leaving  the  exact  boundary  at  this  point  somewhat  doubtful.  On 
the  map  the  boundaries  have  been  connected  in  what  seemed  the  most  probable  way. 

The  detailed  account  given  in  the  foregoing  pages,  showing  the  continuity  of  the 
basic  and  acid  edges  of  the  nickel  eruptive  round  the  whole  basin,  and  connecting  up 
what  were  formerly  spoken  of  as  the  main,  or  southern,  range,  and  the  northern  range, 
make  it  clear  that  we  have  to  do  with  a  single  sheet  of  eruptive  rock,  everywb^ere 
dipping  inwards.  This  was  originally  buried  under  thick  sedimentary  rocks,  but  is 
now  exposed  all  round  the  edge  by  their  weathering  and  destruction,  laying  bare  the 
eruptive  sheet  which  had  slowly  cooled  beneath  them. 

OTHER  NORITB  OR  GABBRO  MASSES 

In  addition  to  the  great  nickel-bearing  laccolithic  sheet  which  has  just  been  des- 
cribed, there  are  numerous  other  outcrops  of  norite  or  gabbro,  or  of  greenstone 
probably  resulting  from  the  alteration  of  gabbro,  in  the  district,  many  of  them  having 
been  mapped  by  Dr.  Bell  and  colored  in  the  same  way  as  the  nickel-eruptive.  Most 
of  these  basic  eruptive  masses  are  elongated  parallel  to  the  strike  of  the  adjoining 
rocks,  which  is  in  general  parallel  to  the  edge  of  the  nickel-bearing  eruptive,  and  in 
many  cases  small  pockets  of  pyrrhotite  and  chalcopyrite  occur  in  them,  but  always 
lower  in  nickel  than  the  deposits  of  the  main  nickel  range,  and  up  to  the  present  of 
no  practical  importance.  The  bands  or  bosses  of  gabbro  in  question  are  probably  all 
later  in  age  than  the  enclosing  Huronian  rocks;  but  there  are  also  greenstones  dosely 
connected  with  much  altered  parts  of  the  Huronian  sediments,  which  seem  to  be  of 
the  same  age. 

What  relation  the  isolated  gabbro  areas  have  to  the  nickel-bearing  eurptive  is 
uncertain,  though  they  appear  generally  to  be  older  than  the  nickel  rock.  Possibly 
they  represent  earlier  eruptions  from  the  same  magma  before  differentiation  had  gone 
far,  or  possibly  they  are  segregations  from  the  magma  of  a  medium  acidity  practically 
free  frmn  the  sulphides.  In  many  respects  they  differ  greatly  from  the  nickel  eruptive, 
such  as  the  lack  of  ore  and  of  a  differentiation  into  acid  and  basic  phases  on  any  large 
and  regular  scale.  Until  more  time  has  been  devoted  to  them  their  character  in  many 
points  must  remain  doubtful. 

Gabbros  of  the  kind  mentioned  occur  from  Falconbridge  township  southwest  to 
Nairn  township,  and  locations  for  nickel  have  been  taken  up  on  many  of  them,  but 
without  important  results  up  to  the  present.  They  are  confined  to  the  Huronian 
region  south  and  southwest  of  the  main  nickel  range,  none  being  known  from  the 
Laurentian  areas  to  the  north  and  northwest  or  to  the  southeast. 

To  give  an  idea  of  these  rocks  the  best  known  area,  lying  to  the  east  and  south  of 
Sudbury  will  be  described. 

The  Sudbury  Gabbro  Area 

Just  to  the  east  of  the  town  of  Sudbury,  beyond  the  creek,  an  irregular  mass  of 
hills  cut  by  some  ravines  and  embayments,  rises  to  a  height  of  over  200  feet,  having 
an  area  of  about  four  square  miles,  and  sending  a  tongue  five  miles  southeast  along 
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the  northwest  shore  of  Kelly  lake.  The  rock  ia  gabbro,  usually  much  weathered,  and 
wherever  the  adjoining  Huronian  sediments  are  found  in  contact  with  it  along  the 
edges  they  are  tilted  up  to  the  vertical  or  even  slightly  overturned,  so  that  the 
eruptive  is  clearly  later  than  the  Huronian.  On  the  west  and  north  of  the  main  area 
and  along  the  northwest  side  of  the  Kelly  lake  extension  the  adjoining  rock  is  well 
stratified  graywack^  with  slaty  layers;  on  the  south  so  far  as  known  the  sediments 
are  graywack^  conglom^'ate  later  in  age  than  the  former  rocks.  The  east  side  of 
the  eruptive  mass  has  not  been  studied  in  any  detail. 

The  laccolithic  relationship  of  this  mass  is  pretty  certain,  but  its  form  is  very 
irregular,  and  there  may  really  have  been  a  succession  of  laccolithic  floWs  instead  of 
a  single  sustained  iiruption  of  magma  into  the  sediments.  While  the  whtMe  mass  was 
probably  domed  over  with  sedimentary  rocks  in  the  beginning,  there  are  now  very  few 
remnants  of  them  left  tfxcefft  some  stretches  which  riise  well  up  on  the  flanks  of  the 
hills  but  do  not  readi  the  top. 

ITar  th^  greater  part  of  the  rock  is  a  greenish  gray  gabbro  in  which  the  pyroxenes 
have  mostly  weathered  to  hornblende,  though  one  specimen  proves  to  be  norite,  of 
a  quite  different  kind  from  the  norite  oi  the  nickel  eruptive.  It  has  not  the  dark 
color,  the  blue  blebs  of  quarts,  nor  the  mica  which  characterize  the  nickel  range  norite ; 
it  is  never  ' 'pockmarked''  with  rusty  holes  from  which  ore  has  weathered,  nor  has  it 
gossan  or  deposits  of  ore  around  the  edge;  though  a  few  small  outcrops  of  ore  occur 
away  from  the  edge.  It  shows  no  tendency  to  have  one  side  acid  and  the  other  basic, 
though  there  are  large  aeid  segregations  in  many  placte  on  top  of  the  range  of  hills 
near  the  centre.  If  the  band  is  laccolithic,  as  it  appears  to  be,  and  similar  to  the 
main  range,  the  acid  portion  should  be  at  the  top,  with  gradations  to  a  basic  portion 
with  ore  at  the  bottom.  The  latter  part  may  be  hidden  below  the  surface,  and  the 
acid. segregations  on  the  tops  of  the  hills  may  correspond  to  the  acid  edge  of  the  nickel 
eruptive,  though  very  different  from  it  in  character. 

The  acid  segregations  are  very  curious,  sometimes  having  the  look  of  gigantic 
concretions  with  a  ring  of  green  hornblende  round  the  edge,  followed  by  white  plagio- 
dase,  which  may  become  pegmatitic,  and  finally  enclosing  more  or  less  quarts,  thje 
whole  mass  being  from  a  few  feet  to  50  yards  in  diameter.  The  hornblende  cr3r?tals 
are  often  several  inches  long,  blade-like,  and  in  cross  section  may  have  in  the  interior 
a  negative  crystal  form  filled  with  plagioclase  or  some  other  white  mineral.  Good 
examples  of  the  segregations  are  found  on  various  hill  tops  east  of  Sudbury  and  for 
half  a  mile  or  more  along  the  top  of  the  ridge  near  Kelly  lake.  In  the  latter  region 
they  follow  a  general  direction  along  the  centre  of  the  range  of  hills,  though  the 
masses  of  white  minerals  are  not  connected.  The  largest  known  south  of  Copper  Cliff 
is~  used  as  a  source  of  quartz  for  converter  linings,  and  already  a  great  many  tons 
of  nearly  pure  quartz  have  been  quarried  from  its  centre,  leaving  the  more  felspathic 
portions  as  the  walls  of  the  pit,  with  an  outer  rim  of  hornblende,  the  line  of  mixture 
forming  the  rock  sometimes  called  malchite. 

It  is  possible  that  these  areas  of  plagioclase  and  quartz  represent  masses  of  quartz- 
ite  enclosed  in  the  gabbro  and  completely  re-crystallized,  though  there  is  no  direct 
evidence  of  this.  They  seem  to  be  analogous  to  the  malchite  masses  with  hornblende 
crystals,  white  plagioclase  and  some  quartz  along  the  edge  of  the  main  nickel  range 
at  Murray  and  Elsie  mines;  and  the  same  cause  must  have  produced  them  in  each 
case.  As  the  examples  from  Murray  mine  clearly  have  nothing  to  do  with  the  acid 
edge  of  the  eruptive,  which  is  four  miles  away,  we  must  conclude  that  the  much 
larger  row  of  white  segregations  in  the  Sudbury  laccolith  are  probably  not  the  equi- 
valent of  the  acid  phase  of  the  nickel  eruptive. 

Beginning  at  the  north  end  of  the  Sudbury  laccolithic  band  where  the  rugged  hill 
sinks  northwards  into  a  swamp  followed  by  the  creek  in  concession  V  of  McKim,  we 
find  a  rim  of  quartzite  or  graywack^  with  seams  of  slaty  material  running  all  along 
the  flank  of  the  hill  and  having  a  strike  of  60^  with  nearly  vertical  dip.     Passing  to 
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the  west  and  southwest  the  hill  elope  on  the  line  between  concessions  IV  and  V  shows 
qnkrisite  or  graywack^  tilted  round  so  as  to  have  a  strike  of  100°  with  a  dip  of  80° 
to  the  north ;  but  there  has  been  great  disturbance  here,  blocks  of  the  Badini«ntar]> 
rock  being  carried  off  by  the  gabbro.  Farther  to  the  southwest  the  sedimnkte  lean 
against  the  gabbro  in  a  more  normal  way,  with  a  strike  of  30°  and  steep  dip  beneath 
the  M^ptive;  and  jnst  east  of  Sudbury  the  same  relation  is  found,  eicept  that  tiie  dip 
is  70^  or  80°  to  the  east,  i.e.  under  the  laccolith,  the  eruptive  growing  finer  grained 
against  the  qnartsite. 

A  little  to  the  south  near  the  (x>mer  between  lote  4  and  5.  cons.  Ill  and  IV,  a 
wedge  of  the  sedimentary  rock  runs  a  little  north  of  eaet  for  nearly  a  quarter  of  a 
mile  before  it  feathers  out  on  top  of  the  gabbro.  Still  to  the  south  a  valley  runs  into 
tbe  bills  in  the  same  direction,  perhaps  weathered  out  of  the  sediments,  though  drift 
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ooverg  the  solid  rock.  To  the  south  oi  the  valley  the  gabbro  shows  no  rim  of  quartsite,. 
and  near  the  Canadian  Pacific  railway  it  seems  nearly  cut  off  from  the  long  band 
running  towards  Kelly  lake,  quartzite  being  exposed  considerably  to  the  east,  ttiough 
not  seen  in  contact  with  the  eruptive. 

The  relations  on  the  east  side  of  the  gabbro  area  have  not  been  studied ;  on  the 
aoDth  we  find  graywack^  conglomerate  later  in  age  than  the  quartzite  for  the  most 
part,  but  cut  by  the  gabbro.  Some  strips  of  quartsite  occur,  however,  north  of  Kam- 
■ay  lake  and  tbe  railway  against  the  gabbro  or  upon  ite  southward  slope,  one  BUcJi 
■Crip  only  ten  feet  wide  running  for  some  distance  in  a  direction  of  N.  25°.  The 
contact  with  the  graywackd  congI<Mnerate  and  patches  of  quarttite  along  the  south 
aide  toward  Ramsay  lake  is  somewhat  confused,  blocks  of  the  sedimentary  rocks  being 
encloeed  in  fhe  gabbro  for  100  or  even  SOD  feet  from  the  edge;  and  a  band  of  conglom- 
erate runs  for  nearly  a  mile,  with  very  irregular  boundarieE,  between  the  main  mass 
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of  gabbro  and  a  narrow  southern  row  of  gabbro  failtls.  Aa  this  has  weathered  faster 
than  the  eruptive,  it  has  been  made  use  of  for  the  road  between  Sudbury  and  Wah- 
napitae. 

The  long  band  of  gabbro  running  towards  Kelly  lake  has  relations  to  the  quartsite 
much  like  those  nearer  Sudbury.  The  strike  is  about  60^  or  70^  and  the  sedimentary 
rock  9  rise  along  the  northwestern  flank  of  the  hills  as  a  fringe  having  with  local  varia- 
^  tions  the  same  strike,  but  being  in  many  cases  brecciated  at  the  very  edge.  On  the 
southeast  of  the  ridge  only  the  shore  of  Kelly  lake  has  been  studied,  and  here  the 
gabbro  runs  beneath  the  water  in  most  places,  though  quartcite  or  conglomerate  occur 
at  two  points  and  are  found  against  the  edge  farther  northeast. 

Ore  occurs  at  two  points  at  least  in  this  band  of  gabbro,  one  east  of  Sudbury,  the 
other  half  way  between  Sudbury  and  Copper  Cliff.  The  Sudbury  deposit  occurs  con- 
nected with  one  of  the  segregations  of  white  plagioclase  and  quarts  a  little  north  of 
the  water  tank,  where  a  small  test  pit  shows  rusty  rock,  copper  pyrites  and  pyrrhotite 
with  some  quarts;  but  the  amount  of  ore  seems  insignificant. 

The  other  outcrop  is  on  the  utrth  half  of  lot  6,  con.  II,  McKim,  near  the  middle 
of  the  gabbro  band,  where  there  is  a  considerable  stretch  of  gossany  surface  contain- 
ing a  pocket  of  pyrrhotite  with  some  copper  pyrites,  opened  up  by  a  test  pit  twenty 
feet  long  and  five  feet  wide.  Though  larger  than  the  other  deposit,  this  too  is  of  no 
economic  importance  so  far  as  can  be  seen  from  the  exposure.  Another  test  pit  is  said 
to  have  been  deep  enough  to  require  a  ladder,  but  my  guide  was  not  able  to  show 
me  it- 

Since  many  strippings  and  small  prospect  pits  hAve  been  opened  on  these  outside 
gabbro  bands  with  no  valuable  results  up  to  the  present,  we  must  suppose  either  that 
the  amount  of  magma  in  them  was  too  small  to  provide  a  workable  body  of  ore  by 
segregation,  or  that  the  ore  is  at  too  great  a  depth  to  be  visible  on  the  eurfaoe. 

Smaller  gabbro  areas  south  of  Ramsay  lake  and  in  the  neighborhood  of  Nairn 
Centre  have  been  taken  up  as  nickel  locations,  and  have  been  proved  to  contain  some 
pyrrhotite^  but  the  amount  is  too  trifling  and  the  grade  of  the  ore  too  low  to  make 
them  of  value. 

Older  Norite  and  Greenstones 

Along  much  of  the  southern  nickel  range  and  at  a  few  points  on  the  northern  range 
an  extraordinary  mixture  of  green  or  gray  rocks  occurs,  apparently  having  some 
relationship  to  the  nickel-bearing  eruptive.  Though  it  has  been  referred  to  from  point 
to  i>oint  in  the  discussion  of  the  basic  edge  of  the  main  range,  it  should  be  briefly 
taken  up  as  a  whole.  Much  of  this  rock  has  been  lava  flows,  as  shown  by  the  "pillow" 
and  amygdaloidal  structures  frequently  mentioned  in  previous  parts  of  this  report. 
The  pillow  structure  is  supposed  to  be  due  to  dragging  or  rolling  of  still  viscid  lava; 
though  it  might  be  explained  perhaps,  in  some  cases  at  least,  as  formed  of  bombs. 
The  pillows  are  of  all  sizes  up  to  five  or  six  feet  in  diameter,  and  show  irregular 
rounded  forms,  apparently  somewhat  squeezed  together,  perhaps  merely  by  th6ir  own 
weight.  They  are,  however,  separated  by  a  narrow  band  of  seeming  structureless 
ficreen  material,  usually  much  finer-grained  than  the  rock  of  the  pillows  themselves. 
The  middle  of  the  pillow  is  generally  of  dark  or  light  gray  fine-grained  material, 
sometimes  unchanged  norite  made  of  plagioclase  and  hjri^ersthene,  at  others  meta- 
morphosed to  a  confused  hornblendio  rock.  This  merges  into  a  speckled  band  contain- 
ing 'many  white  spots  suggesting  amygdaloids,  the  spots  being  specially  crowded  against 
the  edge,  as  if  steam  could  expand  near  the  outside  of  a  still  viscid  mass  of  lava  but 
was  unable  to  do  so  in  the  middle,  or  as  if  the  steam  bubbles  pushed  in  all  directioBS 
toward  the  outside,  but  could  not  escape  through  a  cold  outer  film. 

The  fine-grained  green  band  which  separates  the  pillows  thickens  to  fill  the  spaces 
a^  some  points,  but  at  others  there  are  white  and  green  strips  developed  in  the  wider 
npaces  with  hornblende  crystals,  etc.    Is  this  intermediate  material  ash? 
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Th«  great  m««s  of  the  cdder  norit«  is,  howerrer,  not  pillow-lika  nor  atnygdaloidsl, 
protmblj  because  theee  Btmctnru  are  oonfined  to  the  surface  of  lava  flows.  No  distinct 
lava  sheets  or  flows  have  been  distinguished,  the  varieties  of  rock  mentioned  seeming 
to  be  inextricably  mixed  through  the  large  amount  of  faulting  and  brecciatiou  which 
the  region  has  undergone.  In  most  coses  the  older  norite  is  largely  changed  to  hiM-n- 
blendic  rocks,  and  almost  all  the  surfaces  even  of  the  freshest  nonte  are  oroseed  by 
numerous  bands  of  darker  green,  consisting  chiefiy  of  hornblende,  where  fissures  per- 
mitted water  to  percolate  so  as  to  produce  a  variety  of  change  going  on  at  considerable 
depths,  often  confonnded  with  weathering.  These  bands  widen  and  become  more 
numerous,  until   Snatly  the  rock  has  changed  to   greenstone  or  hornblende  porphyrite. 


Pillow  etnictare  in  older  n 


te,  near  Eigje. 


In  many  examples  the  general  rock  is  older  norite  with  large  rhomboidal  crystals  of 
iiarnblende,  often  surrounded  by  a  narrow  white  rim,  scattered  through  it.  On 
(feathered  surfaces  these  crystab  end  the  hornblende  seams  stand  out  a  quarter  or  half 
ID  inch  above  the  rest. 

The  older  norite  is  closely  associated  with  singular  green  schists  or  greenstonee 
filled  with  white  pea  or  bean-like  spots  of  quarts,  which  may  be  a  variety  of  the  lavas 
or  a  greatly  metamorphosed  sediment.  All  grades  in  eize  and  complexity  are  found 
between  the  tiny,  homogeneous  "peas"  and  ooncretione  two  inches  in  diameter  with 
dsrk   homblendic  centres  and   white   bnrdem.      Beside  these   doubtful   rocks   there   are 
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B,lao  some  undoubted  sediments,  grayw&cke  of  a  quartsitic  kind,  enclosed  in  thja  com- 
plex of  the  greenstones  and  older  norite  too  intimately  mixed  with  them  to  be  separated 
in  mapping. 

This  group  of  rocks  ia  of  a  very  resistant  nature  and  commonly  stands  up  along 
the  low  basic  edge  of  the  southern  nickel  range,  as  rugged  hills,  sometimes  in  a  narrow 
belt  but  occasionally  a  mile  in  width. 

DISTRIBUTION   OF  OLDER    NORITE    AND   OREENSTONE 

The  older  norite  is  easily  distinguished  from  the  norite  of  the  basic  edge  of  the 
nickel- bearing  eruptive,  being  much  Sncr-grained  and  more  basic  in  character,  bat 
it  is  very  difficult  and  often  impossible  to  separate  it  from  the  greenstone  into  which 
it  is  transformed  by  the  development  of  hornblende  in  place  of  the  pyroxenes.  Where 
any  of  the  unchanged  norito  remains  there  is  no  difficuiiy  in  mapping  it  along  with 


Weathering  of  Norite,  Manitoulio  and  North  Shore  Rjr. 

the  products  of.  ite  alteration;  but  where  all  'trace  of  the  -norite  and  at  tKs'piIlow  and 
amygdaloidal  structuree  have  vanished,  it  becomes  doubtful  whether  the  rook  ahoqld 
be  classed  with  the  older  norite  or  not,  since  there  are  numsraus  bands  of  gre—tone 
and  hornblende  porphyrite  with  considerable  quartz  in  their  constitution  that  probably 
have  no  relation  to  an  original  norite. 

In  this  account  of  the  distribution  only  greenstone  found  connected  with,  norite 
or  witH  pillow  lava  will  be  considered  to  belong  to  the  series.  They  have  been  traced 
with  some  care  along  the  nickel  range,  but  have  not  always  been  mapped  to  the  sonth, 
so  that  the  width  of  tlie  hand  is  oftMi  .uncertain  ;  and  the;  have  not  been  looked  for 
at  all  at  a  distance  from  the  nickel  range,  so  that  other  areas  may  exist  in  the  district 
not  distinguished  from  the  common  greenstones  and  grean 'schists. 

Be^nning  at  the  west  end  of  the  nickel  range,  there  are  fine-grained  noritic  rocks 
mixed  with  various  greenstones  as  if  the  matrix  of  a  crush  conglomerate  at  the  Snl^na 
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mine,  but  it  is  doubtful  if  the  hill  should  be  classed  with  the  older  norite  since  the 
typical  structures  have  not  been  observed;  and  the  same  may  be  said  of  green£tones 
occurring  at  the  Chicago  and  Victoria  mines  as  well  as  the  Vermilion. 

We  come  to  undoubted  older  norite  first  in  the  vicinity  of  the  Gertrude  mine  in 
the  southeast  corner  of  Creigl:\J:on  township,  where  this  rock  mixed  with  greemstone 
runs  from  west  of  the  compressor  plant  to  a  point  near  the  railway  station,  a  distance 
of  one-third  of  a  mile,  with  a  breadth  of  several  hundred  yards.  Whether  the  green- 
stone which  extends  widely  to  the  south  belongs  to  it  is  uncertain,  and  the  greenstones 
along  the  Manitoulin  and  North  Shore  railway  to  the  east  also  are  doubtful;  but  just 
to  the  east  of  the  Gertrude  proeprty,  where  the  margin  of  the  basic  edge  bends  north- 
ward there  is  a  half  mile  of  greenstone  mixed  with  older  norite  to  the  north  of  the 
railway. 

At  Creighton  granitoid  gneiss  cuts  out  almost  the  whole  of  the  greenstone  series, 
and  no  older  norite  has  been  found  between  this  and  North  Star,  wh^re  a  small  strip 
lies  juat  south  of  the  nickel  range.  The  rock  is  chiefly  granitoid  gneiss  and  granite 
wilh  little  greenstone,  between  North  Star  and  the  great  Ccpper  Cliff  offset,  and  none 
of  the  older  norite  has  been  observed  to  the  west  of  it. 

'  Just  east  of  No.  2  mine  at  Copper  Cliff  a  range  of  greenstone  hills  begins  and 
extends  northward  with  some  irregularities,  but  scarcely  any  interruption,  to  Elsie 
and  Murray  mines,  a  distance  of  more  than  two  miles,  with  a  breadth  of  half  a  mile 
on  the  average.  Much  of  this  area  is  typical  older  norite  or  shows  pillow  structure, 
so  that  there  is  no  doubt  of  its  position  in  general ;  but  there  are  considerable  patches 
of  sediments,  quartzite  or  graywack^,  enclosed  in  it,  and  the  younger  granite  comes 
between  it  and  the  nickel  range  where  the  offset  joins  the  main  range. 

Near  Murray  mine  a  large  mass  of  granite  cuts  off  the  greenstone  and  associated 
rocks,  running  between  the  Frood-Stobie  offset  and  the  main  range,  but  immediately 
north  of  Stobie  the  older  norite  and  greenstone  in  a  typical  form  rise  as  rugged  hills 
and  extend  to  the  Little  Stobie,  Mt.  Nickel  and  Blezard  mines  with  a  length  of  a 
mile  and  breadth  in  places  of  more  than  half  a  mile. 

Beyond  this  toward  the  northeast  the  country  is  largely  covered  with  swamp  or 
drift  deposits  along  the  margin  of  the  nickel  range,  and  not  much  detailed  mapping 
has  been  done,  but  greenstones  are  known  to  occur  at  many  points  along  the  range, 
and  the  pillow  structure  has  been  found  near  Kirkwood  mine  in  Garson  township. 

Along  the  northern  nickel  range  the  older  norite  and  pillow  lava  have  been  observed 
only  at  one  point,  north  of  Joe's  lake  in  Wisner  township,  but  no  special  search  has 
been  made  for  them  elsewhere.  However,  there  is  on  tho  whole  much  less  likelihood 
of  its  occurring  there  than  near  the  southern  range,  since  the  granitoid  gneiss  of  the 
Laurent i an  makes  the  usual  country  rock  with  comparatively  little  greenstone  of  any 
description. 

There  is  plenty  of  greenstone  to  the  east  of  the  nickel  range  near  Blue  lake  and 
points  to  the  north,  but  the  older  norite  has  not  yet  been  observed  there,  perhaps 
because  it  has  not  been  particularly  looked  for.  Pillow  structure  was  seen  at  one 
point  near  Blue  lake,  however. 

To  sum  matters  up,  the  older  (or  micro-)  norite  is  known  to  extend,  with  some 
interruptions  from  granite  or  granitoid  gneiss,  from  Gertrude  to  Blezard  mine,  a  dis- 
tance of  about  14  miles,  with  a  greatest  width  of  about  half  a  mile.  An  outcrop  has 
be«n  found  near  Kirkwood  mine,  about  three  miles  northeast  of  the  Blezard  mine, 
so  that  the  tx)tal  length  is  17  miles.  It  is  not  known  to  occnr  anywhere  in  the  di'-'trict  j^t 
a  distance  from  the  nickel  range,  but  always  at  or  near  the  margin  of  the  nickel- 
bearing  norite.  It  is  highly  probable  that  the  lava  flows,  etc.,  of  the  older  norite 
series  represent  an  earlier  outbreak  of  mat'Crial  from  the  same  general  magma  as 
supplied  the  nickel  eruptive,  but  at  a  very  much  earlier  date,  in  fact  before  the 
sediments  of  the  interior  basin  were  laid  down.  If  this  supposition  is  correct  there 
<\  M.  (ni ) 
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were  surface  outflows  of  lavft  of  b  basic  type,  followed  by  a  loug  period  of  q 
during  which.  th«  10,000  feet  of  sediments  were  deposited.  A  Becond  period  of  actirrty 
resulted  in  sproAditiK  the  great  laccolitbic  sheet  beneath  the  sedimenta  and  ovor  tbe 
older  norite,  the  magma  e,e  a  whole  being  this  time  of  medium  basicity.  Finally,  an 
acid  remD»nt  of  the  magma  may  have  been  erupted  forming  the  later  granite  which 
cutfi  both  th»  older  and  the  later  norite,  though  this  is  uncertain. 


Granites  Near  the  Nickel  Range 

Several  elongated  areas  of  granite  or  eyenite  or  gneissoid  varieties  of  these  roclu 
occur  along  the  southern  nickel  range  as  if  they  had  soma  connection  with  it,  though 
the  gneiaaOid  focks  have  generally  been  thought  to  be  Laurentian.  They  differ  eon- 
siderably  from  the  grayish  medium -grained  gneisses  of  the  Laurentian  to  .the  east 
and  north  of  tlw  nickel  eruptive,  and  are  perhaps  alt  later  in  age. 


Later  granite,  Maiiitoulin  and  North  bhorc  Ky. 
In  type  these  rocks  are  variable,  running  from  flesh-colored  to  gray,  from  fine- 
grained to  coarse,  from  porphyritic  to  non-porphyritic,  and  having  all  degrees  of 
gneissoid  etructure.  They  are  always  later  in  age  than  certain  greenstones  of  which 
they  enclose  fragments  and  than  the  graywack^s,  ijuartzites  and  slates  of  the  Hnronian. 
The  variety  referred  to  as  porphyritic  granitoid  gneiss  is  generally  older  than  the 
norite,  which  grows  finer-?rained  agfliiifit  it;  bu'.  thore  are  donbtful  contacts,  and  Dr. 
Barlow  may  be  right  in  assigning  it  to  nearly  the  same  age  as  the  nickel  eruptive.>^ 
There  are  also  reddish  medium  to  tine-graincd  granites  which  are  distinctly  Inter  than 
the  nickel  eruptive,  since  they  frequently  send  apophysae  into  it  and  penetrate  it, 
sometimes  as  long  dikes.  Hon  these  granites  are  related  to  the  porphyritic  granitoid 
gneiss  is  uncertain,  but  they  appear  to  be  a  good  deal  younger,  as  a  whole,  perhaps 
.  pp.  «-«. 
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later  outflows  from  the  same  ma^piia^  It  seems  as  i|  granitic  eruptions  were  very 
long  oontinued  in  the  region,  for  not  only  h&ve  we  the  older  granitoid  rocks  against 
which  the  norite  oooled,  but  masses  and  dikes  of  granite  upi  to  the  very  end  of  the 
series  of  eruptions,  for  two  small  dikes  have  been  found  cutting  the  diabases  which 
penetrate  all  the  other  rocks  of  the  region.  As  these  acid  rocks  have  erupted  at  various 
times  an  along  the  scale  without  showing  much  difference  in  composition^  we  should 
perhaps  look  on  them  as  separate  in  origin  from  the  ma^na  of  the  nickel  eruptive,^ 
though  ^m  a  neighboring  source. 

DISTRIBUTION  OF  GRANITES 

A  lacsp  bwid  of  granite  and  granitoid  genisB  with  some  greens^nea  iatemiixed 
befiUM  about  three  mUes  east  of  VictiHria  mine  and  rune  east  across  Vermilion  rivwr 
to  tha  northeast  eomer  of  Graham  township^  where  it  bends  to  the  northeast  mo4 
widens  fBogn  a  mile  or  a  mile  and  a  half  ta  two  mike  or  more  ae  it  approaches  Creighten. 
It  foBBB  the  aeoAtry  roek  of  the  nente  for  two  or  three  miles,  but  near  Qertrude  m 
sepaiatod  from  it  by  greenstone  and  older  norite.  The  boundary  between  greeBeftone 
and  granite  is  hard  to  fix  in  this  region,  the  two  beijag.  mixed.  At.  Greighton  it  enee 
more  touches  the  basic  edge  and  continues  in  this  relationehip  to  Copper  Cliff.  The 
hill  south  of  Creighton  shows  an  extraordinary  confusion  of  coarse  granitoid  gneiss 
witlr  faoftisionsr  c^  ftnep  gneiBB,  arkose  and  porphyrite,  the  whole  greatly  faulted  and 
crufllked  into  conglomerate.     Borne  of  the  gneiss  has  light  and  dark  bands  tike  the 


Btaifeweeft  Creightoa  and  North  Star  different  phases  oi  granite  and  granitoid  gneiss 
with  some  greenstone  are  well  exposed  in  the  rock  cuts  of  the  Manito«lin  anH  North 
Shore  railway^  some  parts  with  large  flesh-colored  porphyritic  crystab  in  a  darker 
ground  being  very  handsome  and  worthy  of  mention  as  ornamental  stones. 

Near  Elsie  junction  the  coarse  porphyritic  rock  ie  replaced  by  a  small  area  of 
rather  fine-grained  bright  red  granite  which  forms  two  or  three  hills  in  the  gre^iatone 
eerieSy  but  the  fine-grained  granite  has  not  been  found  in  contact  with  the  coarser 
rock  so  as  to  compare  their  age. 

Ta  the  west  of  Copper  Cliff  coarse  gneiss  rises  as  steep  hills  and  encloses  in  part 
the  offset  of  norite  as  far  as  No.  i  mine,  the  norite  being  finer-grained  at  the  margin. 
Small  dikes  of  finer-grained  granite  penetrate  the  norite,  however,  as  though  lat^r 
in  age,  so  that  two  eruptions  of  granite  are  represented  here. 

The  band  of  granite  described  is  about  12  miles  long  and  runs  roughly  parallel  to 
the  nickel  range  and  to  the  strike  of  the  Huronian.  It  is  not,  however,  a  single 
eruptive  band  or  sheet,  but  includes  rocks  of  quite  different  ages,  one  cutting  the  other 
in  some  cases,  and  in  almost  all  parts  there  are  c^der  greenstones  included,  sometimes 
to  such  an' extent  that  sharp  mapping  of  the  boundary  between  the  granite  and  green- 
stone is  impossible,  the  latter  rock  increasing  more  and  more  until  it  becomes  more 
important  than  the  granite. 

Ta  the  southeast  of  Murray  mine  a  range  of  pale  flesh-colored  granite  hills  rises 
along  the  Clftttadian  Pacific  railway  and  runs  northeast  near  the  nickel  range  to  a  point 
near  Little  Stobie  mine,  greenstone,  graywack^  and  various  schists  lying  along  its 
southeast  border.  This  granite  toudies  the  norite  at  Murray  mine,  and  is  distinctly 
younger  tlkaB  it^  stnee  it  sends  projections  into  it.  The  boundary  of  the  granite  with 
the  greenstones  is  often  a  very  brecciated  one,  blocks  of  the  dark  rock  being  enclosed 
in  a  matrix  of  granite  which  ramifies  between  the  masses.  Somewhat  similar  granite 
occurs  as  irregular  bands  near  the  middle  of  the  norite  at  various  points  to  the  west 
and  northwest,  as  well  as  towards  Whitson  lake,  and  it  is  probable  that  all  have  had 
the  same  origin.  Diamond  drill  cores  show  rock  of  the  same  kind  fom  900  feet  depth 
below  the  surface  of  the  norite  about  the  middle  of  lot  8,  con.  II,  in  Blezard  township. 

Bosses  of  paler  gray  granite,  perhaps  of  different  age,  appear  in  the  graywack^s 
and  quartzites  near  the  northwest  corner  of  McKim  township;  and  small  areas  are 
found  in  other  parts  of  the  region  to  the  south  and  east  of  the  nickel  range,  but  they 
have  not  been  studied  in  detail. 
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Huronlan  Greenstones 

In  the  sketch  of  the  character  and  distribution  of  the  eruptives  of  the  Sudbury 
district  just  given  only  the  more  important  types  have  been  referred  to,  the  nickel 
e'Tiiptive,  the  Sudbury  laccolith,  the  older  norite  and  asosciated  greenstone,  and  the 
granitic  rocks.  There  are,  howerer,  many  bands  or  bosses  of  a  peculiar  hornblende 
porpbyrite  with  coarse  crowded  crystals  occurring  in  various  places  in  the  sedimentary 
rocks,  probably  older  than  any  of  the  eruptives  that  have  been  taken  up.  Examples 
of  these  are  found  running  as  a  succcsion  of  small  lenticular  patches  for  about  two 
miles  parallel  to  the  Fiood-Stobie  offset,  and  many  other  outcrops  of  the  same  nature 
have  ben  noted  in  McKim,  the  only  township  studied  in  detail  apart  from  the  nickel 
range.  It  ie  likely  also  that  the  bands  and  irregular  areas  of  greenstone,  partly  par- 
phyritic  and  partly  without  phenocrysts,  between  the  Blue  lake  face  of  the  nickel 
eruptive  and  lake  Wahnapitae  belong  to  the  same  category.  They  are  older  than 
both  the  norite  and  the  granite,  the  latter  having  carried  off  great  stripe  and  masses 
3>f  them,  and  are  of  the  same  character  as  the  greenstones  enclosed  in  the  Laureniian 
to  the  west  and  north  of  the  nickd  range. 

Diabase  Dikes 

At  the  other  extreme  from  the  very  ancient  basic  eruptives  just  mentioned,  which 
0  far  altered  that  their  constituent  minerals  and  in  most  cases  even  their  original 


Weathering  of  diabase,  west  of  Sudbury, 
structures  have  been  lost,  we  have  comparatively  modern  and  usually  very  fresh  basic 
i-ocks  in  the  diabase  dikes  which  intersect  all  the  rocks  of  the  district.  The  rock  rariei 
from  fine-grained  or  compact  to  coarse-grained  in  the  middle  of  large  dikes,  and  in 
many  cases  it  is  highly  porphyritic,  flat  plates  of  plagioclase  sometimes  two  inchea 
in  longest  diameter  being  embedded  in  a  fine-grained  ground.  The  color  is  gray, 
weathering  brown,  and  the  rock  is  specially  apt  to  form  spheripal  shells  and  htulder- 
like  masses  on  exposed  surfaces.  Thin  sections  show  that  the  rock  is  an  admirably 
frerh  olivine 
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The  dikes  are  of  every  dimension  from  paper  thinness  to  100  yards  in  width,  and 
they  may  have  a  length  of  several  miles.  In  almost  every  part  of  the  region  which 
has  ben  carefully  studied  south  of  the  main  nickel  range,  these  dikes  have  been  found, 
and  they  appear  to  be  particularly  numerous  in  the  neighborhood  of  the  mines,  per- 
haps, however,  merely  because  those  parts  have  been  the  most  minutely  studied.  There 
are  few  rook  dumps  at  the  mines  where  the  diabase  is  not  to  be  found,  and  often  the 
dikes  cut  ore,  country  rock  and  norite  in  various  directions.  These  dikes  are  specially 
numerous  and  interesting  at  Creighton  and  Murray  mines,  where  they  cut  the  ore 
bodies  and  have  been  chilled  against  the  sulphides  because  of  their  better  conductivity, 
BO  that  a  glassy  edge  has  resulted,  while  the  contact  against  the  rock  is  very  fine- 
grained but  not  glassy.  At  Creighton  mine  the  great  open  pit  shows  dikes  running  20^ 
15°  and  35°  west  of  north  respectively,  and  two  dikes  meet  on  the  north  side  of  the 
ore  body,  while  another  dike,  on  the  southeast  wall  of  the  pit  bends  round  so  as  to 
become  nearly  horizontal.  A  curious  feature  of  these  dikes  is  the  well-rounded  boulder- 
like projectioifs  from  them  enclosed  in  the  ere.  These  pseudo-boulders  are  coarser 
grained  in  the  middle  and  compact  or  glassy  in  contact  with  the  ore. 

The  great  dikes  near  Murray  mine  having  a  strike  of  125°  or  130°  have  been 
mapped  by  Dr.  Barlow,  who  has  followed  them  from  the  mine  to  Ramsay  lake  beyond 
Sadbnry,  a  distance  of  six  miles. 

Near  Worthington  mine  also  dikes  are  numerous,  and  a  short  distance  to  the 
northeast  near  Totten  mine  an  irregular  hill  of  diabase  crosses  the  narrow  band  of 
norite.  Large  dikes  are  known  also  at  Copper  Cliff;  in  the  laccolithic  band  of  norite 
near  Jfivans  mine;  north  of  Chelmsford  in  the  sandstones  of  the  upper  sedimentary 
series;  in  the  tuff  near  Joe's  lake  and  the  Vermilion  river,  at  the  northeast  of  the 
nickel  basin ;  and  near  the  Blue  lake  ore  deposits ;  as  well  as  at  numerous  other  points 
which  need  not  be  detailed.  No  dikes  have  been  reported,  however,  from  the  Lauren- 
tian  to  the  west  and  north  of  the  northern  nickel  range,  but  this  may  simply  be  because 
that  formation  has  attracted  less  attention  than  the  others.  The  majority  of  the  known 
dikes  are  in  or  near  the  southern  nickel  range,  which  seems  to  point  to  some  connec- 
tion between  them  and  the  ore  masses.  They  have  nowhere  affected  the  ore  bodies, 
however^  beyond  filling  fissures  in  them ;  and  they  clearly  belong  to  a  much  later  set  of 
phenomena  than  those  connected  with  the  coming  into  place  of  the  nickel-bearing 
sheet  and  its  accompanying  or^.  It  may  be,  however,  that  the  great  number  of  fissures 
filled  by  the  diabase  dikes  resulted  in  part  at  least  from  shrinkage  due  to  the  cooling 
of  the  nickel  eruptive  and  the  rocks  which  were  heated  at  its  contact. 

It  is  noteworthy  that  the  directions  of  the  dikes  show  no  relationship  to  the  north- 
east and  southwest  strike  of  all  the  other  rocks  in  the  region,  which  usually  have  a  more 
or  less  perfect  cleavage  or  schistosity  parallel  to  the  nickel  ranges;  showing  that  the 
compressive  force  due  to  the  settling  of  the  foundations  after  the  nickel-bearing  magma 
had  risen  and  spread  out  where  we  now  find  it,  was  then  at  an  end. 

Eruptives  Compared  as  to  Bulk 

If  we  omit  the  ''basal  complex''  of  eruptives,  mainly  gneiss  but  with  some  un- 
foliated  granite  also,  as  well  as  considerable  patches  of  greenstone,  the  nickel-bearing 
eruptive  sheet  far  outweighs  all  the  other  igneous  rocks  of  the  region  with  its  esti- 
mated bulk  of  600  cubic  miles.  In  average  composition  it  comes  near  to  the  mean 
of  eruptive  rocks  tue  world  over,  the  percentages  working  out  as  follows: 

Per  cent. 

81  Oj 62.17'2 

Al,  0» 14.«61 

FesOs 1.112 

FeO fi.753 

MgO 2.489 

CaO 4.368 

NajO 3.417 

KjO 2.299 

H,0 1.213 

Tl  Oj 0.712 

P,  0{ 0.177 

MnO 0.10 

Ni  O Trace 

S Trace 
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Tkie  eruptives  most  immediately  associated  with  it  ar-e  the  ''.older  xierita^  and 
related  gFeenatones,  and  ih.Q  finer-grained  granites  whidi  lie  parallel  to  it  or  ^erm 
tlikes  in  the  ernptiTO  sheet;  and  it  is  possible  that  these  rooks  are  derivatiiras  fvom 
the  original  magma,  the  older  norite  having  been  separated  and  erupted  before  the 
main  sheet,  and  the  granites  after  it.  The  porphyritic'  granitoid  gneiss  of  tiie  region 
has  probably  no  direct  connection  with  the  hearth  of  the  nickel  eruptLve. 

In  volume  the  older  norite  and  the  later  granite  are  in/significant  when  compsred 
with  the  ^reat  laccolithic  sheet,  each  containing  only  a  lew  cubic  miles  ao  £ar  as 
known. 

However,  there  is  in  the  region  another  mass  of  materiate  ef  enzpti've  origin,  l^e 
thick  sheet  of  pyrodastic  sediments  called  the  Onaping  tuff,  inohiding  a  number  ef 
cubic  miles  of  volcanic  debris,  which  must  have  oome  from  some  souroe  not  -far  off, 
possibly  at  the  time  of  the  surface  flows  of  the  older  norite.  That  ik»  tuff  is  cAdsr 
than  the  norite-pegmatite  sheet  underlying  it  has  been  shewn  in  a  previous  chapter. 
An  analysis  by  JProf.  Walker  gives  this  rock  a  composition  somewhat  more  foaeic  than 
the  average  of  the  niokdl  eruptive,  but  not  so  basic  as  the  norite  ait  Its  outer  edge. 
There  are,  hewever,  fragments  of  quartzite  in  the  tuff  which  would  increase  the  eilica, 
end  on  the  whole  the  rock  seems  quite  different  from  either  the  nickel-bearing  eruptive 
or  the  older  norite,  more  basic  than  the  former  and  mudi  less  basic  than  the  la?tter. 

THE  MURONIAN  SEDIMENTS 

The  sedimentary  rocks  of  the  Sudbury  district  underlying  the  nickel-bearing  .sheet 
are  undoubtedly  older  than  those  overlying  it,  and  have  generally  been  eonsideted  to 
belong  to  the  Upper  Huronian  as  hitherto  -defined  in  Canada  equivalent  to  the  Ijower 
Huronian  according  to  the  latest  classification.  Their  relationships  have  never  been 
worlced  out  in  detail,  since  they  contain  no  economic  minerale  to  give  them  special 
importance,  and  are  ezoeedingly  complex  in  their  structure.  As  Dr.  Barlow  well  says, 
''In  the  first  place  all  the  rocks  of  the  district  have  been  greatly  disturbed,  so  that 
the  originally  horizontal  strata  are  now  tilted  at  very  high  angles,  in  some  cases 
having  assumed  a  vertical  attitude,  and  occasionally  have  even  been  overturned  as 
a  Tcsult  of  the  mechanical  stresses  to  which  they  have  been  subjected.  In  some  cases 
and  over  extended  areas  the  rocks  have  been  so  metamorphosed  that  the  planee  of 
original  sedimentation  are  more  or  less  completely  masked  or  even  destioyed  alto- 
gether."  In  addition  Dr.  Barlow  calls  attention  to  the  schistose  structure  and 
cleavage  crossing  the  hedding  planes  and  the  intrusion  of  eruptive  masses  through  them 
disturbing  the  original  order  of  deposition.^  To  the  difficulties  shown  in  the  above 
quotation  may  he  added  the  fact  that  faulting  hae  taken  place  extensively  all  over  the 
region,  resulting  in  crush  conglomerates  and  breccias  which  still  further  confuse  the 
relationships. 

The  history  of  these  sedimentary  rocks  is  far  from  easy  to  unravel,  but  certain 
facts  stand  out  clearly.  They  are  distinctly  water  formed  sediments,  and  in  my 
opinion  mainly  ordinary  elastics,  sands  and  clays,  and  not  to  any  large  extent  pyro- 
clastios.  They  must  have  been  once  approximately  horizontal,  but  they  were  greatly 
disturbed  during  the  elevation  of  the  Laurentian  mountains,  whose  truncated  bases 
touch  them  at  various  points,  being  thrown  into  close  folds  between  the  Laurentian 
areas ;  and  perhaps  before  that  time  they  had  been  domed  up  over  lacoolilMc  eruptions 
of  norite  older  than  the  main  eruptive  sheet,  and  perhaps  also  by  bosses  or  batholiths 
of  porphyritic  granitoid  gneiss  of  a  different  age  from  the  Laurentian.  Then  came  the 
vast  disturbances  before  and  during  the  formation  of  the  nickBl4>earing  laccolithic 
sheet,  beginning  at  a  remote  time  with  surface  lava  flows  and  the  .raining  down  of  a 
great  thickness  of  tuff ;  followed  by  the  spread  of  600  •cubic  miles  of  magma  between 
the    older    rocks    under    consideration    and    the    later   .sediments.      This    climax    of 
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the  eruptive  operations  was  accompanied  by  immense  faulting  and  settling  of  the 
older  rocks  through  the  removal  of  molten  material  from  beneath  and  the  spreading 
out  of  the  laccolithic  sheet  above  them.  With  the  settling  of  the  sheet  into  a  synclinal 
form  came  the  lateral  pressure  which  developed  slaty  cleavage  and  schistose  structure 
parallel  to  the  curved  axis  of  depression  under  the  syncline.  Finally  there  was  j^et- 
tling  and  shrinkage  due  to  the  ccoling  of  the  great  eruptive  sheet,  causing  many 
faults  and  fissures  into  which  diabase  could  ascend. 

When  this  complex  history  is  kept  in  mind  the  difficulties  of  the  stratigraphy  are 
not  surprising. 

As  probably  the  oldest  of  the  sediments  the  gray  or  greenish  or  flesh-colored  rocks 
variously  called  graywacke,  quartzite  and  sometimes  arkose  may  be  taken  up  first.  In 
some  places  these  rocks  show  little  or  no  hint  of  stratification  and  have  been  so  far 
reconstructed  as  to  look  like  fine-grained  gneiss  or  granite  or  syenite,  for  which  they 
have  at  times  been  taken;  but  the  lowest  part  consisting  of  interbedded  coarse  and 
fine  materials  often  shows  well  developed  stratification  on  weathered  surfaces.  As 
suggested  by  Dr.  Barlow,  these  darker  rocks  are  bent  into  a  syncline  enclosing  flesh- 
colored  arkose. 

Graywacke 

As  the  oldest  rocks  of  the  region  it  is  intended  to  describe  first  a  series  of  weU 
stratit^ed    rocks  ranging   trom    quartzite   to   slate,    usually  including   a  good   deal    of 

decayed  feldspar  and  fine-grained  dirty-looking  materials  as  well  as  angular  or  rounded 
fragments  of  quartz  and  a  chloritic  or  sericitic  substance.  In  many  cases  the  rock 
is  very  distinctly  banded,  coarser  quartzose  bands  standing  out  while  finer  slaty  bands 
with  less  quartz  have  weathered  down  as  parallel  furrows.  These  rocks  have  usually 
not  been  so  greatly  re-crystallized  as  the  overlying  arkoses,  though  there  are  phases 
looking  like  gneiss  or  mica  schist;  and  this  fact  with  their  characteristic  appearance 
of  utratified  sediments  gives  one  the  impression  that  they  are  younger  than  the  felsitic- 
looking  arkoses.  There  are,  however,  transitions  between  the  two  rocks  and  they 
probably  represent  a  continuous  succession,  the  graywacke  being  the  older  of  the  two. 

The  graywackes  as  here  defined  have  well-marked  bedding  and  sometimes  cross- 
bedding  and  other  structures  characteristic  of  wave  action ;  and  rather  rarely,  rounded 
pebbles  of  various  kinds  of  rock  are  found  interbedded  with  the  finer  materials.  They 
cover  much  more  space  than  the  arkose  and  present  much  more  variety. 

In  the  southwestern  part  of  the  district  rocks  of  this  kind  show  as  hills  and  ridges 
near  Worthington  and  Victoria  mine,  accompanied  by  thick  bands  of  slate  and  also 
of  quartzite  as  extreme  phases,  and  one  band  of  quartzite  is  pure  enough  to  be  worked 
as  material  for  the  lining  of  converters  at  Victoria  mine,3o  containing  90  per  cent,  of 
silica. 

Some  of  the  more  slaty  bands  are  impregnated  with  sulphides  and  have  rusty 
surfaces  which  have  attracted  prospectors,  but  they  contain  cHily  traces  of  nickel  or 
copper.  The  strike  is  generally  about  east  and  west,  parallel  to  the  basic  edge  of  the 
nickel  eruptive,  and  near  Worthington  a  dip  of  708  to  the  south  has  been  recorded. 
Green  schJ£t  and  greenstone  are  often  interbedded  with  the  slaty  graywacke. 

Near  the  church  at  Victoria  mine  a  common  phase  of  the  graywacke  is  well  illus- 
trated, showing  an  ice-planed  surface  of  pale  gray  color  slightly  banded  with  darker 
gray,  and  in  parts  covered  with  markings  half  an  inch  long,  oval  depressions  with 
a  narrow  ridge  in  the  middle,  probably  pseudomorphs  after  staurolite.  Small  stretches 
of  fairly  well  stratified  graywacke  occur  near  Gertrude  mine.  Graywacke  is  widely 
distributed  near  Copper  Cliff  and  Sudbury  also,  with  much  the  same  features  as  near 
Victoria  mine.  At  Copper  Cliff  it  is  largely  buried  under  the  clay  flats,  but  numerous 
small  hills  rise  above  the  drift,  and  narrow  bands  skirt  the  flanks  of  harder   rocks. 
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such  as  the  arkose  west  of  the  village  and  the  lacoolithic  range  of  hills  near  Kelly  lake. 
The  strike  has  here  changed  to  N.  40^  to  75°  E.^  parallel  to  the  general  structures  of 
the  rocks  of  the  region,  and  the  dip  varies  from  65°  to  verticality.  In  the  village  of 
Copper  Cliff  the  graywacke  contains  some  patches  of  conglomerate  which  may  be  of 
beach  formation.  The  hills  to  the  northeast  of  the  village  and  in  the  neighborhood 
of  Clara  Bell  junction  are  largely  graywacke,  some  parts  near  the  latter  point  contain- 
ing sulphides  enough  to  weather  very  rusty.  To  the  southeast  of  the  range  of  arkose 
hills  which  occupies  the  centre  of  the  syncline  the  graywacke  with  very  pronounced 
bedding  occupies  the  lower  ground  and  apparently  extends  from  this  east  almost  t'> 
Ramsay  lake,  being  cut  off  in  that  direction  by  a  band  of  gabbro.  Very  good  exposures 
are  found  between  miles  2  and  3  of  the  Manitoulin  and  North  Shore  railway,  and  east 
of  the  C.  P.  R.  station  at  Sudbury,  the  peculiar  spotted  variety  formerly  called  "rice 
ro^k"   occurring  along  the  C.  P.  R. 

Perhaps  the  most  typical  exposure  of  these  rocks  is  to  the  north  of  Sudbury  on  a 
steep  hill  which  dominates  the  town.  Here  the  stratification  is  very  distinct,  and 
various  interesting  structures  occur,  cross  bedding  on  a  small  scale  and  wavy  projections 
of  a  quartzitic  variety  into  slaty  bands.  The  road  north  towards  Stobie  gives  fine 
exposures  of  the  same  rock,  which  ends,  however,  before  Stobie  is  reached,  being  cut 
off  by  greenstone.  In  this  part  the  strike  ranges  from  30^  to  80°  and  the  dip  is  not 
far  from  vertical.  The  graywacke  extends  to  the  east  also  along  the  valley  of  Sudbury 
creek  between  the  gabbro  of  the  laccolith  east  of  the  town  and  the  hills  to  the  north* 
but  it  is  cut  by  dikes  or  bosses  of  hornblende  porphyrite  and  by  a  boss  of  granite  just 
within  Neelon  township.  To  the  north  of  McKim  stratification  is  not  evident  in  many 
places  and  as  there  is  little  of  the  slaty  material,  the  hills  in  this  direction  should 
perhaps  be  caUed  quartsite  or  arkose,  though  without  the  pale  flesh  color  usual  in 
these  rocks  elsewhere  in  the  district.  Where  the  strike  is  visible  it  trends  about  east 
and  west.  West  of  this  toward  Stobie  a  mass  of  gray  quartz  porphyry  is  almost  indis- 
tinguishable from  the  quartzite  enclosing  it. 

The  most  singular  phases  of  the  graywacke  run  for  about  5  miles  northeast  and 
southwest  from  near  Copper  Cliff  almost  to  Stobie  mine,  parallel  to  the  edge  of  the 
nickel  range  but  some  distance  to  the  southeast.     Here  the  graywacke  has  been  more 
thoroughly  re-crystallized  than  in  most  places  and  has  the  appearance  cften  of  sericitic 
or  chloritic  schist  or   even   of  fine-grained  gneiss.     Along  most  parts   of   the   band  of 
altered  graywacke,  which   is   not    more    than   a   quarter   of  a   mile   wide   at   greatest, 
there  are  numbers  of  pseudomorphs  after  staurolite,  which  may   even   reach  5  or  6 
inches   in   length.    The  elongated  six-sided   cross-sections   and  occasional   twins  of   the 
St.  Andrew's  cross  type  make  the  original  nature  of  the  mineral  clear,  though  the 
crystals  are  now  completely  changed  to  quartz  in  minute  grains  or  a  pale  green  scaly 
mineral  like  talc  or  sericite.    As  the  pseudomorphs  are  commonly  paler  than  the  rock, 
or  even  white,  the  appearance  is  very  striking.     In  some  parts  the  crystals  are  crowded 
in  bands  with  spaces  containing  few  crystals  between  them,  the  strike  of  the   bands 
differing  from   that   of  the   schistosity;    in   cne   case   the   crystals   run    110     while   the 
cleavage  is  60°,  and  in  another  the  two  directions  are  90°  and  45°.     It  is  likely  that 
the  stratification  is  indicated  by  the  bands  of  crystals,  the  original  beds  having  differed 
in  composition. 

Close  beside  this  very  schistose  variety  there  is  a  curious  rock  showing  less  change, 
but  containing  the  "eyes  and  eyebrows''  of  fine-grained  quartz  which  have  been  noted 
before;  and  there  are  parts  with  smaller  whitish  spots  of  quartz  not  unlike  those  des- 
cribed previously  in  certain  hornblende  schists. 

The  presence  of  later  granite  near  by  and  the  fact  that  the  Frood-Stobie  norite 
offset  runs  through  or  beside  this  band  of  graywacke  probably  furnishes  an  explanation 
of  their  altered  condition. 

From  point  to  point  a  very  narrow  and  broken  strip  of  typical  water-formed  conglom- 
erate runs  near  the  altered  graywacke  from  Frood  to  the  hills  beyond  Stobie  toward  the 
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northeast.  This  was  probably  once  a  continuous  stratum  but  is  now  pinched  and  faulted 
into  short  separate  strips,  two  of  which  occur  in  the  village  of  Stobie  and  just  east  of 
the  mine.  As  the  conglomerate  contains  large  pebbles  of  granite,  quartzite,  greenfitone, 
green  schifit,  etc.,  it  is  evident  that  it  indicates  a  break  in  the  succession,  but  whether 
this  is  a  basal  conglomerate  at  the  bottom  of  the  Huronian  or  is  of  minor  importance 
in  the  series  of  sediments  has  not  been  determined.'  The  thickness  of  the  conglomerate 
as  exposed  near  Stobie  is  never  over  twenty  feet,  so  that  in  magnitude  it  cannot  be 
compared  with  the  great  beds  of  basal  conglomerate  found  in  the  typical  Huronian 
region  or  at  Michipicoten. 

Arkose 

Between  two  irregular  bands  of  the  graywacke  described  above,  sometimes  sharply 
separated  from  the  lower  rock,  sometimes  passing  gradually  into  it,  is  a  range  of 
rugged  pale  gray  or  flesh-colored  hills  consisting  of  arkose,  beginning  near  Copper 
Cliff  and  ending  near  Stobie  mine.  The  hilk  are  not  continuous  but  in  a  general  way 
run  through  the  centre  of  the  graywacke  as  if  enclosed  in  a  syncline  of  the  latter  rock, 
though  there  is  so  much  faulting  and  irregularity  in  the  relations  of  the  two  rocks  as 
to  make  the  matter  somewhat  doubtful.  The  arkose  is  so  much  harder,  owing  to  re- 
cryfitallisation,  that  it  resists  the  weather  better  than  the  graywacke,  the  latter  often 
forming  the  low  ground  beside  the  range  of  arkose  hills. 

Just  west  of  Copper  Cliff  one  such  hill  stands  up  from  the  clay  plain  with  a 
fringe  of  graywacke  just  to  the  east  along  its  flank.  No  distinct  stratification  was 
observed  in  the  arkose  thoughl  the  graywacke  close  by  is  well  stratified.  The  next 
outcrop  is  a  small  sharp  hill  just  east  of  the  Copper  Cliff  rock  house,  sometimes  spoken 
of  as  syenite;  though  the  rock  is  so  fine-grained  as  to  suggest  felsite.  To  the  north 
this  rock  becomes  mingled  with  blocks  cf  stratified  graywacke  as  if  it  were  an  eruptive, 
so  that  the  usual  term  is  not  to  be  wondered  at.  Dr.  Barlow  maps  it  as  ''regenerated 
granite"  (re-crystallised  quartzite).  Mixed  with  green  schists,  graywacke  and  a  little, 
conglomerate,  and  more  or  less  covered  with  stratified  clay,  the  quartzite  band  extends 
to  the'  €&stward,  growing  wider  to  the  west  of  Sudbury,  where  the  two  railways  croos 
it  giving  excellent  sections.  On  the  Manitoulin  and  North  Shore  railway  two  miles  west 
of  the  town  the  arkose  has  the  look  of  fine-grained  gneiss  and  is  often  sheared  and  crushed 
into  a  conglomerate .  Farther  north  along  the  Canadian  Pacific  railway  the  re-crystalli- 
zation has  gone  even  farther  in  places,  and  boulder-like  patches  in  the  rock  are  filled  with 
hornblende  crystals. 3>  This  range  of  hills,  which  is  in  places  half  a  mile  wide,  con- 
tinues northeast  beyond  the  C.  P.  R.,  but  dies  out  before  reaching  the  Frood  mine, 
though  patches  of  the  same  rock  are  seen  between  Stobie  and  Blezard  mines.  Many 
smaller  strips  and  patches  of  similar  arkose  are  found  in  the  band  of  mixed  green- 
stone and  graywacke  lying  to  the  northwest  of  this  range  of  hills,  and  the  contact  of 
the  two  rocks  is  often  brecciated,  as  if  it  had  been  a  zone  of  weakness  where  faulting 
was  specially  active. 

Arkose  occurs  on  a  still  larger  scale  but  of  the  same  general  character  east  of  the 
Sudbury  district  along  the  south  shore  of  lake  Wahnapitae  and  at  other  poinCs. 

Beside  the  more  prevalent  pale  gray  or  flesh-colored  rocks  whicn  contain  a  large 
amount  of  feldspar,  and  so  have  been  called  arkose  in  the  description  above,  there  are 
true  white  quartzites  in  the  region  consisting  almost  wholly  of  quartz  grains  more  or 
less  cemented  with  silica;  but  these  occur  only  in  small  outcrops  and  do  not  require 
special  description.  The  best  localities  are  a  small  hill  south  of  the  railway  between 
Freed  and  Stobie,  and  the  north  shore  of  Ramsay  lake  east  of  the  boat  houses.  These 
quartzites  are  closely  like  the  widespread  white  quartzite  of  the  typical  Huronian 
region  near  Echo  lake,  etc.  The  hill  of  schistose  quartzite  west  of  Headquarters  in 
Garson  township  belongs  to  the  same  class. 


31  Barlow.   Ibid  ,   p.  65. 
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Slate 

Thin  layers  of  slaty  material  occur  at  many  points  interstratiSed  with  the  gray- 
wacke,  but  in  some  places  there  are  thick  beds  of  filate^  quite  free  from  coarser  layers, 
so  that  they  may  be  referred  to  as  an  independent  formation.  Beginning  at  the 
southwest,  slate  is  found  about  half  a  mile  west  of  Worthington  station,  the  cleavage 
running  84^  and  the  dip  being  80^  to  the  south.  The  rock  is  pale  gray  and  somewhat 
lustrous  and  had  a  very  perfect  cleavage.  A  mile  east  of  Worthington  also  gray  slate 
is  found  in  railway  cuttings  with  the  slaty  cleavage  cutting  the  stratification  at  a 
sharp  angle;  and  slaty  bands  of  considerable  width,  sometimes  rusty  from  the  weather- 
ing of  pyrites,  occur  north  of  Victoria  mine  village.  Slate  occurs  between  Whitefish 
station  and  the  band  of  granite  south  of  the  nickel  range,  and  evidently  has  a  con- 
siderable development  in  an  east  and  west  direction,  since  it  is  found  at  the  falls  of 
Vermilion  river  about  two  miles  east  of  Whitefish  where  the  Sault  branch  of  the  Can- 
adian Pacific  crosses  the  river.  Here  the  stratification  is  well  marked  with  a  strike 
of  80*'..  while  the  slaty  cleavage  runs  60**  with  a  dip  of  85°  to  the  southeast. 

Slate  and  phyllite  which  probably  correspond  to  those  of  the  Victoria  mines  region 
are  found  to  the  west  near  Massey  and  Webbwood  outside  the  boundaries  of  the  district. 
The  slaty  rocks  just  described  are  always  much  more  crystalline  through  the  devlop- 
ment  cf  sericite  or  chlorite  than  the  black  slate  of  the  Onwatin  formation  belonging 
to  the  sedimentary  series  above  the  nickel-bearing  eruptive. 

Middle   Huronian   (?)   Graywacke  Conglomerate 

All  of  the  sedimentary  rocks  so  far  described  belong  probably  to  the  Lower  Huron- 
ian, adopting  the  terms  agreed  upon  by  the  international  committee  on  the  classifi- 
cation of  the  Pre-Cambrian,  but  there  is  graywacke  conglomerate  in  the  region  of  a  . 
quite  different  character  from  the  graywacke  interbedded  with  slaty  layers  hitherto 
mentioned.  The  best  exposure  of  the  graywacke  conglomerate  is  on  the  north  shore 
of  Ramsay  lake  between  the  lake  and  the  Sudbury  laccolithic  band  of  old  norite.  The 
matrix  of  the  conglomerate  is  dark  gray  and  massive-looking,  containing  many  small 
fragments  of  quartz  and  a  variable  proportion  of  boulders  and  pebbles,  the  latter 
being  usually  rather  sparsely  scattered.  The  larger  boulders  are  commonly  of  granite, 
but  there  are  some  also  of  quartzite,  and  many  small  ones  of  white  quartz.  Near  a 
.small  lake  between  Kamsay  lake  and  the  hill  to  the  north  there  are  large  fragments 
of  the  stratified  graywacke  enclosed  in  this  rock,  which  hardly  shows  any  trace  of 
stratification ;  but  there  has  been  so  much  faulting  and  crushing  in  the  region  that 
the  blocks  of  supposed  older  rock  may  have  reached  their  place  by  those  means  and 
not  by  process  of  sedimentation.  At  a  small  point  on  the  north  shore  of  Ramsay  lake 
there  are  suggestions  of  a  basal  conglomerate  overturned,  so  that  the  older  rock  is 
now  uppermost,  and  the  crowded  granite  boulders  of  the  younger  one  are  beneath  it, 
but  here  again  there  is  some  doubt  as  to  i^^e  relation  of  the  two  rocks.  We  may  assume 
however  that  the  inclusion  of  numerous  quartzite  pebbles,  often  of  pale  flesh  color, 
implies  a  later  age  than  the  Lower  Huronian,  which  so  far  as  we  know  is  the  only 
source  of  these  pebbles. 

In  our  own  work  only  this  small  area,  two  or  three  miles  in  length  by  half  a  mile 
in  breadth,  is  known  to  belong  to  the  graywacke  conglomerate,  but  very  similar  rocks 
occur  on  a  large  scale  near  Kokogaming  lake  east  of  Wahnapitae  and  in  other  parts 
of  the  Huronian. 

UPPER  HURONIAN  OR  ANIMIKIE  SEDIMENTS 

The  series  of  sedimentary  rocks,  referred  to  earlier  in  this  work  as  the  Trout  lake 
conglomerate,  the  Onaping  tuff,  the  Onwatin  slate,  and  the  Chelmsford  sandstone, 
resting  on  the  basin-shaped  sheet  of  the  nickel-bearing  eruptive,  are  probably  of 
Animikie  age  or  according  to  the  latest  classification,  Upper  Huronian.  There  is  little 
doubt   that   hftfore  the  eruption  of   the  laccolithic   sheet   these  sediments  were  nearly 
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horizontal  and  rested  on  the  folded  and  truncated  edges  of  the  Huronian  and  Lauren- 
tian  rocks  below,  though  few  undoubted  pebbles  of  any  other  Huronian  rock  than 
quartflite  have  yet  been  recognized  in-  them.  The  common  granite  bouTders  and  pebbles 
of  the  basal  conglomerate  may  well  have  come  from  the  Laurentias,  though  they  may 
include  other  granites  abo. 

Trout  Lake  Conglonierater 

The  rock  immediately  overlying  the  acid  or  upper  surface  of  the  eruptive  aheet 
is  always  a  conglomerate,  often  very  coarse,  containing  pebbles  and  boulders  of  granite^ 
quartzite,  etc.,  clearly  an  ordinary  basal  conglomerate.  This  passes  up  into  quartsite 
or  cherty  rock,,  often  brecciated,  and  sometimes  into  a  dark  gray  rock,  which.  m«y  be 
called  graywack^,  all  containing  some  pebbles  like  those  of  the  conglomerate.  The 
width  of  the  basal  conglomerate  varies,  from  a  few  feet  to  more  than  2^000  feet^  and 
at  S[P  dip^  the  average  thickness  of  the  conglomerate  and  associated  aqueo-dastie 
sediments  has  been  worked  out  at  about  450  feet. 

The  base  of  the  conglDmerate  ia  always  powerfully  metasBetpkoeedy.  eftea  ter  eocfa 
a  dfi«pree  that  tho  boundary  of  the  acid  eruptive  is  Ivixd  to  tpfMMt.  The  mutsix  q£  tbe 
conglomeraie  is-  chaaged  into  felsitic4o<&ing  material  very  like  the  finee-gf atned  parts 
of  the  miei'opegmatitio  granite,  and  the  pebbles  of  bouldera  cnckned  ia  it  have  very 
vague  edge*,  though  one  caa  usually  distiaguieh  them  as  coarser  textitf^  opefai,  nd 
thus  decide  that  the  rock  is  really  conglomerate.  In  many  places  along  the  southeastern 
margin  the  rook  has  been  squeezed  or  sheared  into  schist  conglomecato  with  the  pebbles 
greatly  flattened  and  a  matrix  often  like  mica  cr  chlorite  schist.  The  finer-grained 
sedfmeats  above  the  conglomerate  proper  have  been  mudi  less  changed^  but  still  riiow 
signs  of  sdieifioation,  rendering  them  often  very  resistant. 

In  the  detailed  account  of  the  nickel-bearing  eruptive  the  acid  edge  has  been 
described  as  always  in  contact  with  the  Trout  lake  conglomerate,  which  it  has  pene- 
trated more  or  less  from  beneath  and  greatly  metamorphosed.  In  that  connection  the 
distribution  of  the  conglomerate  has  been  referred  to,  so  that  it  is  not  necessary  to 
recapitulate  the  points  at  which  it  is  found.  It  will  be  sufficient  to  say  that  next  to 
the  acid  edge  round  the  whole  inner  rim  of  the  nickel  eruptive  the  conglomerate  is 
known  to  exist  as  a  band  varying  from  a  few  feet  to  more  than  half  a  mile  (south  of 
Gordon  lake)  with  an  average  of  about  1,000  to  1,500  feet.  Good  exposures  are  met 
between  Vermilion  river  and  Gordon  lake,  south  of  Windy  lake,  on  the  north  shore 
of  Whitewater  lake,  south  of  Trout  and  Joe's  lakes  and  near  Garson  lake.  The  band 
is  unusually  narrow  north  of  Whitson  lake.  It  is  noteworthy  how  often  the  line  of 
contact  between  the  acid  edge  and  the  conglomerate  crosses  lakes,  the  very  accentuated 
topography  favoring  the  formation  of  lake  basins. 

Onaping  Tuff 

Resting  on  the  water-formed  sediments  of  the  Trout  lake  formation,  and  with 
transitions  between  them,  is  the  Onaping  tuff,  a  thick  sheet  of  pyroclastic  sediments 
mingled  with  varying  amounts  of  pebbles  or  boulders  of  granite,  quartzite  and  chert. 
The  volcanic  ash  and  lapilH  are  angular  and  now  eonskt  largely  of  serpen^ne  and 
chalcedony.  No  clear  evidence  of  stratification  has  been  found  in  this  series  of  rocks, 
which  range  from  hard,  ahnost  flinty  materials  standing  up  as  rtiarp  hills,  to  soft  slaty 
forms  verging  towards  the  true  slate  of  the  next  formation.  It  may  be  that  the  flinty 
variety,  which  lies  immediately  upon  the  Trout  lake  rocks,  has  been  solidified  with 
silica  brought  by  circulating  water  from  the  acid  eruptive;  while  the  upper  part  not 
being  thus  consolidated  has  yielded  to  pressure  and  taken  on  the  slaty  cleavage. 

The  thickness  of  the  tuff  is  hard  to  determine  sharply  because  of  its  blending  np- 
wards  into  the  Onwatin  slate,  but  assuming  the  boundary  to  be  the  low  hills  facing  the 
valley  occupied  by  the  slate  proper,  we  find  an  average  thickness  of  3,800  feet.    . 
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Much  ol  what  has  been  said  of  the  distribution  of  the  conghnuerate  will  apply  also 
to  the  overlying,  tuft*.  It  forms  an  oval  band  from  a  mile  to-  a  mile  and  a  half  wide 
round  th&  whole  basin,  but  is  separated  from  the  acid  edge  by  the  congl(»nerate  into 
which  it  i^ppears  to  merge,  more  and  more  ordinary  sedimentary  material  coming  in 
toward  the  base  until  the  majority  of  the  oonstituenta  are  water-formed  elastics^  and 
the  transition  to  the  Trout  lake  formation  is  complete.  The  edge  of  the  pyroclastic 
sediments  toward  the  nickel  eruptive,  like  the  underlying  conglomerate,  is  generally 
hardened  by  the  action  of  the  fluids  from  the  acid  edge  and  so  stands  up  as  sharp 
hills,  but  the  softer  inward  edge  sinks  away  into  the  low  ground  and  is  largely  covered 
with  drift.  Perhaps  the  best  exposure  for  the  study  of  the  tuff  is  along  the  railway 
east  of  Onaping,  though  here  the  softer  phase  is  mostly  hidden*  GkK)d  sections  are 
afforded  on  the  road  from  Trout  lake  to  Azilda,  especially  on  the  north  side  of  the 
basin,  and  along  the  southern  side  of  the  basin  in  Capreol  and  Hanmer  townships. 

At  several  points  the  tuff  has  been  found  to  contain  small  deposits  of  sulphides, 
especially  zincblende  and  galena,  but  never  on  such  a  scale  as  to  be  of  economic  import- 
ance. Such  deposits  are  known  at  points  to  the  north  of  Fairbank  lake  and  along  the 
ssBfe-  Mn  oi  the  basin  toward  the  east,  but  the  largest  visited  by  us  was  a  Kttle  east 
of  the  south  end  of  Trout  lake  in  Bowell  township,  where  a  Ic cation  (WD  263,  sometimes 
called  Prue^s  mine)  has  been  taken  up,  and  a  small  shaft  sunk  showing  quartz  with 
sindMeade,  galena  and  a  little  copper  pyrites.  A  dark  gray  basic  eruptive  rock  occurs 
besider  iSae  shaft  and  its  eruption  probably  influenced  the  formation  of  the  small  ore 
body,  f^tes  is  very  commonly  found  scattered  in  small  partides  through  ^e  tuff,  as 
near  the  high  falls  of  the  Onaping  river,  sometimes  in  such  amounts  that  the  surface 
weathers  rusty;  and  there  are  places  near  the  northeast  corner  of  Gretghton  township 
where  considerable  veins  of  quarts  with  pyrites  have  been  taken  tip  as  gold  mines, 
but  hitherto  with  no  success. 

Onwatin  Slate 

Tho  Mack,  carbonaceous  slate  is  soft  and  has  generally  weathered  so  far  as  to  be 
oovered  with  Pleistocene  beds;  but  it  occasionally  forms  low  hills,  as  near  the  east 
end  ol  VermiHon  lake.  It  has  a  very  perfect  cleavage,  and  the  stratification,  as  indi- 
cated by  darker  bands,  is  cut  by  it  at  high  angles.  Its  thickness  may  be  fixed  at 
3,700  feet  on  the  average,  that  being  the  space  separating  the  tuff  from  the  sandstone. 

The  softer  phase  of  the  Onaping  tuff  merges  on  its  inner  side  into  the  black  slate, 
whic^  forms  a  third  band  running  round  the  basin,  usually,  however,  occupying  the  low 
ground  and  very  often  hidden  by  old  lake  deposits.  It  is  beet  studied  in  the  river 
valleys,  especially  along  the  Vermilion  river  from  Vermilion  lake  east  and  south.  Just 
below  the  exit  of  the  river  from  the  lake  a  range  of  low  ridges  oi  slate  occurs  on  both 
sides,  one  of  the  few  points  where  this  rock  rises  as  independent  hills.  At  Stobie  falls 
the  river,  which  has'  hitherto  run  parallel  to  the  strike,  turns  southward  across  it, 
causing  two  small  falls.  Apparently  the  slate  at  these  points  has  been  more  or  lees 
shattered  and  the  fissures  have  been  filled  with  quartz  and  sulphides  giving  it  greater 
resisting  power  than  elsewhere.  A  small  shaft  has  been  sunk  on  one  of  these  deposits 
of  sulphides  just  where  the  river  turns  sharply  southward,  but  so  far  as  known  no  ore 
of  value  was  found. 

The  most  interesting  feature  of  the  black  slate  is  the  large  amount  of  carbon  con- 
tained by  it,  amounting  to  from  6.8  to  10  per  cent,  according  to  analyses  made  iu  Of. 
EUlis'  laboratory  in  the  School  of  Science.  In  lot  10,  con.  I,  of  Balfour  township,  a 
little  north  of  the  bend  of  the  Vermilion  a  vein  of  anthraxolite  or  anthracitic  carbon 
was  found  in  the  slate  in  1896,  giving  rise  to  the  hope  of  finding  coal  in  the  region. 
An  examination  showed  that  an  irregular  vein  ran  about  north  and  south  up  a  hill 
of  slate  having  a  length  as  far  as  exposed  of  70  feet  and  a  width  of  12  feet  where 
widest.  The  walls  are  very  uneven,  and  large  horses  of  slate  occur  in  the  anthraxolite, 
which  would  not  average  more  than  six  feet  in  thicknasfi.     Diamond  drilling  has  shown 
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that  the  deposit  goes  to  a  depth  of  at  least  100  feet,  so  that  some  thousands  of  tons 
of  the  anthracitic  material  may  exist  in  the  vein.  Originally  the  anthraxolite  entered 
the  fissure  as  bitumen  which  gradually  loet  its  volatile  constituents  and  became  changed 
to  the  present  hard  coaly  material  having  nearly  95  per  cent,  of  fixed  carbon,  an 
analysis  of  the  purest  specimens  giving  the  following  results: 

Per  cent. 

Carbon 94.92 

Hydrogen    0.52 

Nitrogen    1.04 

Sulphur    0.31 

Ash    1.52 

Oxygen    1 .69 


100.00 


It  will  be  seen  that  thi^  contains  more  fixed  carbon  than  the  best  anthracite  ;3a 
and  in  hardness  and  slowness  of  burning  also  it  goes  somewhat  beyond  hard  coal.  In 
losing  its  volatile  constituents  the  bitumen  contracted  greatly,  forming  small  lustrous 
fragments,  often  cubical,  and  seldom  more  than  half  an  inch  in  diameter;  and  later 
quartz  and  a  little  pyrites  were  deposited  in  the  spaces,  so  that  the  average  material 
•contains  from  25  to  45  per  cent,  of  quartz,  diminishing  greatly  its  value  as  fuel. 

The  adjoining  slate  has  a  strike  of  60^  and  a  dip  of  the  cleavage  varying  from 
55^  toward  the  south  to  the  vertical,  the  cleavage  being  oblique  to  the  stratification, 
which,  dips  to  the  northwest. 

North  of  the  east  end  cf  Vermilion  lake  part  of  the  slate  is  very  carbonaceous,  soiling 
the  hands,  and  here  also  an  attempt  was  made  to  find  coal.  The  rock  dump  shows  a 
^reat  amount  of  slickensided  fragments  having  a  perfect  polish  as  of  graphite,  evi- 
dently resulting  from  brecciation  and  faulting.  Somewhat  north  of  the  anthraxolite 
vein  mentioned  above  on  lot  2,  con.  II,  of  Balfour  township,  Mr.  William  McVittie  has 
sunk  a  diamond  drill  hole  for  1,000  feet  without  any  other  result  than  to  prove  that 
the  slate  goes  to  at  least  that  depth. 

Not  far  from  the  anthraxolite  deposit  zincblende  with  some  other  sulphides  have 
heen  obtained  from  the  slate  or  from  the  slaty  edge  of  the  tuffs,  but  the  amounts 
are  too  small  to  justify  mining.  At  the  east  end  of  Onwatin  lake,  from  which  the 
name  of  the  slates  has  been  derived,  a  pit  has  ben  sunk  upon  a  mass  of  pyrites  with 
the  idea  that  it  was  nickel-bearing,  but  with  no  results  of  importance.  Evidently  the 
shattering  due  to  earth  movements  since  the  nickel  eruptive  reached  its  pbce  h^s 
-caused  many  fissures,  some  of  which  have  been  filled  with  molten  rock,  forming  the 
vdiabase  dikes,  others  with  pitchy  materials  forming  anthraxolite,  probably  derived  from 
the  enclosing  rocks  charged  with  hydrocarbons,  and  still  others  filled  with  zincblende, 
pyrite  and  other  sulphides  with  a  little  quartz  as  a  result  of  circulating  wat«r.  Ap- 
preciable quantities  of  nickel  or  copper  apparently  do  not  occur  in  the  sulphides 
■deposited  in  the  slates. 

Chelmsford  Sandstone 

The  uppermost  rock  of  the  series  is  distinctly  marked  off  from  the  slate  below, 
though  a  few  bands  of  slate  part  the  thick  beds  of  sandstone  and  bring  out  promincmtly 
the  bedding  of  the  formation.  The  sandstone,  where  it  rises  above  the  plain,  forms 
a  succession  of  gentle  anticlines,  usually  four  in  number,  running  parallel  to  the  axis 
of  the  main  syncline,  i.e.,  about  50»  to  80^  east  of  north.  The  synclines  between  the 
anticlinal  hills  are  always  buried  under  stratified  lacustrine  deposits  or  under  swamps. 


3a  Bar.  Minetp  1896,  Anthraxolite  or  Anthraoitio  Carbon,  by  A.  P.  Ooleman  and  W.   Hod^n 
Ellis,   pp.   159-166. 
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BO  that  a  complete  Md  is  never  seen.  In  almost  all  caBM  the  top  of  Che  anticline  has 
been  destroyed,  and  often  narrow,  sharp,  outlying  ridgee  run  parallel  to  the  central 
hill,  rains  of  former  upper  beds  of  the  anticline.  In  sise  the  anticlinea  vary  oousid- 
erablf ,  the  longest  mapped  having  a  length  of  2^  miles  and  a  width  of  about  a  quarter 
of  a  mile,  while  the  next  to  the  northwest  is  only  a  mile  long  and  760  feet  wide.  The 
slopes  of  the  folda  vary  from  20"  or  25"  to  45°  or  50",  and  the  present  height  of  the 
hills  is  seldom  more  than  150  feet  above  the  plain  fcrmed  by  the  old  lake  deposits. 
However,  in  crossing  these  anticlines  one  usually  finds  a  more  or  less  steep  bill  fol- 
lowing the  bedding  and  then  a  sharp  break  with  a  nearly  vertical  cliS  of  ■'>  to  15  feat, 
where  the  stratum  has  been  destroyed.  Then  comes  another  ascent  of  gentler  slope 
along  the  ne:xt  stratum  with  perhaps  a  smaller  cliff ;  and  at  last  a  gently  rounded 
surface  on  top  of  the  arch ;  the  opposite  side  being  of  the  same  nature  but  reversed. 

The  sandstone  occupies  the  centre  of  the  synclinal  trough,  running  from  the  west 
end  of   Verniilion  lake  to  the  east  side  of  the   township  of   Hanmer,   a   distance  of   13 
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miles,  with  a  width  of  about  three  miles.  It  is  probable  that  it  really  extends  about 
8  milea  farther  toward  the  northeast,  but  that  part  of  the  basin  is  covered  with  old 
lake  deposits,  {n  general  the  sandstone  does  not  form  a  continuous  area,  stretches  of 
flat  farm-land  or  of  swamp  separating  the  anticlines,  or  their  ruins  from  one  another. 
No  attempt  has  been  made  to  map  the  numerous  small  outcrops  of  sandstone  where  little 
ridges  representing  remnants  of  elongated  domee  rise  a  few  feet  above  the  soil  with  a 
rteap  face  toward  the  centre  of  the  ridge  and  a  gentler  slope  outwards. 

The  road  frmn  Larchwood  to  the  west  end  of  Vermilion  lake  touches  several  of 
theee  outcrops  and  in  one  place  runs  for  some  distance  along  the  nearly  £at  surface 
of  an  anticline  i  and  in  canoeing  up  the  Vermilion  from  the' lake  toward  Larchwood 
several  small  outcrops  represent  the  bases  of  anticlines  which  have  mostly  been  des- 
troyed. 

7m  (III) 
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The  neighborhood  of  Larchwood  presents  one  of  the  best  places  to  study  the  sand- 
stone, sections  being  presented  by  wagon  roads,  the  railway  and  the  river,  which  here 
Sows  first  parallel  to  the  strike  along  a  syncline  t«  the  railway  bridge,  where  it  turns 
southeast  across  the  strike  of  a  broken  anticline,  forming  two  falls,  and  then  south- 
west again  along  the  strike. 

The  sandstone  ia  medium-grained  with  particles  of  quartz  and  of  mica  visible,  as 
well  as  some  feldspar,  so  that  it  might  be  called  arkose.  It  is  not  very  strongly 
cemented,  is  dark  gray  on  fresh  surfaces  and  paler  gray  on  weathered  ones,  and  fre- 
quently contains  large  oval  concretions  richer  in  lime  and  iron  than  the  rest  of  the 
rock,  BO  that  they  might  be  called  impure  ferruginous  limestone.  The  large  concretions 
weather  out  and  leave  shallow  holes  which  give  a  very  characteristic  look  to  some  of 
the  flanks  of  the  anticlines.  The  beds  are  from  two  to  seven  or  eight  feet  thick,  and 
often  a  thin  seam  of  elate,  less  carbonaceous  than  the  state  below,  occupies  the  break 
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between  two  strata.  Occasionally  this  slaty  part  of  the  rocks  has  been  greatly 
crumpled  and  thickened  at  some  points,  probably  while  the  harder  sandstone  under- 
went folding. 

Between  Larchwood  and  Chelmsford  the  railway  runs  mainly  on  a  clay  plain  and 
seldom  cuts  the  sandstone,  the  route  having  been  chosen  so  as  to  avoid  the  anticlinea, 
but  both  to  north  and  south  ridgee  a  mile  or  two  long  and  from  50  to  150  feet  high 
rise  above  the  plain  with  slopes  ranging  from  20°  to  45".  The  wagon  road  between 
the  two  places,  running  south  of  the  railway,  crosses  several  of  these  ridges  but  lice 
to  the  south  of  the  Chelmsford  ridge,  one  of  the  most  extensive  ones  which  has  been 
rather  carefully  studied,  and  may  be  taken  as  typical. 

It  begins  just  west  of  Chelmsford  with  the  appearance  of  a  dome,  small  buttresses 
of  sandstone  rising  a  few  feet  above  the  clay  with  slopes  of  15°  to  18°  toward  the  north. 
northeast,  east  and  southeast.  A  little  beyond  Chelmsford  creek  end  south  of  the 
railway  the  dome  rises  completely  above  the  clay  and  has  been  quarried  for  building 
stone.  The  cleared  surface  shows  shell  after  shell  of  gently  rounding  beds  sloping 
toward  the  plain,  but  to  the  southeast  a  gap  has  been  cut  out  of  the  anticline  so  that 
7a  M  (ill) 
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a  smalt  bay  penetrates  the  outer  edge  from  tbe  pl&in.  The  end  of  the  anticline  is 
Klightl;  double,  a  very  gentle  depression  separating  b  higher  part  to  th.i  northwest 
from  a  lower  Bwell  to  the  southeast.  Beyond  this  point  the  anticline  risoj  with  a 
broken  top  to  the  height  of  from  75  to  125  feet  or  a  little  more,  and  keeps  this  height 
and  a  width  of  about  600  jards  for  about  a  mile,  when  it  sinks  somewhat  irregularly 
with  «  donae-like  form  into  the  plain.  The  direction  of  the  anticlinal  axis  is  66^,  the 
length  is  2^  milee  and  the  width,  if  the  outer  remnants  of  strata  which  hare  been  des- 
troyed are  counted  in  also,  of  about  on^half  mile.  If  the  crest  of  the  anticline  were 
completed  from  the  outer  remnants  with  the  average  dip  of  18°  or  20°  at  the  edges, 
the  height  would  be  about  350  feet  above  the  plain. 

Another  anticline  to  the  north  of  the  railway  is  on  a  much  smaller  scale,  but  with 
steeper  slopes,  having  a   length  of  about  a  mile,   a   breadth  of  700  feet,   and  a   height 
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of  80  feet,  with  a  dip  of  36"  to  the  BOutheas>t  and  of  26"  noHhwest.  If  it  were  com- 
pleted its  height  would  be  about  135  feet  above  the  plain. 

An  anticline  at  the  Larchwood  railway  bridge  has  steeper  slopes  still,  one  side 
dipping  43"  northwest  into  the  river,  the  other  44"  southeast  under  drift.  It  is  730 
feet  wide  where  the  section  was  made,  and  if  restored  would  have  a  height  of  about 
200  feet  above  Vermilion  river.  As  fully  half  of  the  folds  from  trough  to  creat  is 
buried  under  the  clay,  we  may  suppose  them  to  measure  400  or  500  feet  in  total  height. 

li.  order  to  give  a  complete  idea  of  the  structure  of  the  sandstone  area  a  section 
has  b«en  made  across  the  whole  width,  but  it  was  found  necessary  to  make  a  j<^  of 
half  a  mile  in  one  place  and  of  a  quarter  of  a  mile  in  another  so  as  to  avoid  large 
swampe.  It  is  believed,  however,  that  the  section  as  worked  out  gives  the  general  re- 
lationehips  correctly.  In  all,  four  anticlines  are  found,  the  two  which  have  been  des- 
cribed    a     little     west     of    Chelmsford    and    two    somewhat    wider    ones    toward    the 
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northwest,  the  last  one,  however,  seeming  much  less  regular  than  those  to  the  south- 
east. Much  more  of  the  surface  is  covered  with  drift  towards  the  southeast  than  toward 
the  northwest,  and  the  rugged  sandstcne  ridges  on  the  latter  side  are  uncleared  and 
not  so  easily  studied  as  those  rising  out  of  the  fields. 

After  the  last  fold  on  the  northwest  the  sandstone  dips  gently  toward  the  south- 
east with  small  cliffs  facing  in  the  opposite  direction,  and  is  underlain  by  the  Onwatiu 
slate.  On  the  southeastern  side  of  the  folded  central  region  there  is  a  similar  attitude 
of  the  beds,  but  the  slate  is  not  found,  so  that  evidently  the  lower  part  of  the  eeries 
is  buried.  The  contact  of  the  sandstone  with  the  slate  is  even  better  shown  on  l^e 
road  from  Larchwood  westward,  the  slate  at  that  point  dipping  20°  to  the  southwest 
under  the  sandstone.  The  dip  of  the  sandstone  near  the  hotel  at  Larchwood,  about  one 
eighth  of  a  mile  from  the  contact  with  the  slate,  is  42^  to  the  southwest,  and  the 
thickness  has  been  worked  out  as  350  feet. 

To  the  northeast  of  Chelmsford  sandstone  ridges  covered  with  woods  continue  some 
distance  north  of  the  railway  to  the  east  side  of  Lumsden  township,  where  they  are 
well  exposed  on  the  road  from  Azilda  to  Trout  lake,  rising  first  above  the  clay  a  little 
north  of  the  line  between  Rayside  and  Lumsden  townships,  as  a  small  ridge  striking 
northeast  and  dipping  10°  to  the  northwest.  There  is  a  cliff  of  15  feet  facing  south- 
east, and  this  outcrop  may  be  part  of  the  first  anticlinal  ridge,  the  rest  not  rising 
above  the  clay.  After  three-fourths  of  a  mile  of  swamp  another  anticline  is  reached 
toward  the  northwest,  having  a  strike  of  75°  and  a  dip  o^  2^^  toward  the  southeast 
with  a  corresponding  dip  in  the  opposite  direction. 

The  sandstone  continues  a  mile  or  two  farther  to  the  northeast,  and  the  anticlinal 
hills  extend  for  about  the  same  distance  along  the  strike,  beyond  which  plains  of  clay 
and  sand  cover  the  rock,  so  that  the  northeastern  end  of  the  sandstone  area  cannot  be 
exactly  determined. 

SOURCES  AND  FORMER  EXTENT  OF  THE  SEDIMENTS 

The  sources  of  the  materials  of  the  sedimentary  series  are  not  easily  explained 
in  all  cases,  though  the  granitic  pebbles  and  boulders  of  the  basal  Trout  lake  con- 
glomerate no  doubt  originated  in  the  underlying  granites,  especially  the  Laurentian; 
and  the  sand  of  the  quartzitic  layers  may  have  been  supplied  by  Huronian  quartsite. 
The  cherty  ingredients  of  the  upper  layers  may  have  been  deposited  from  solution  like 
those  of  the  Animikie  of  the  west. 

The  water-formed  sedimentary  materials  mixed  with  the  Onaping  tuff  also  are 
easily  accounted  for,  as  they  are  mainly  granite,  quartzite  and  chert;  but  the  volcanic 
centers  from  which  the  explosive  eruptions  of  ash  and  lapilli  took  place  remain  undis- 
coverable.  The  thickness  of  the  tuff,  esttimated  at  3,800  feet,  and  the  area,  of  about 
200  square  miles  covered  by  it,  if  continuous  beneath  the  slate  and  sandstone,  indicate 
a  total  amount  of  perhaps  130  cubic  miles  of  material  still  preserved,  and  this  would 
be  increased  greatly  if  we  imagine  the  tuff  extended  so  as  to  cover  the  whole  area  of 
the  laccolith ic  sheet,  which  was  no  doubt  the  case  in  the  beginning.  An  anidlyBis  of  a 
sample  from  north  of  Whitson  lake  by  Prof.  Walker  indicates  a  composition  not  unlike 
the  average  of  the  basic  and  acid  portions  of  the  nickel  eruptive,  and  it  is  conceivable 
that  the  tuff  may  represent  an  earlier  eruption  from  the  same  magma,  actually  reaching 
the  surface  in  volcanoes.  Until  some  trace  of  the  bases  of  old  volcanoes  is  discovered  this 
must,  however,  remain  doubtful.  Whaitever  the  origin  of  the  volcanic  materials  may 
have  been  they  seem  to  have  dropped  into  the  sea  and  to  have  been  mingled  with 
waterworn   fragments  of  non-volcanic  rock. 

The  Onwatin  slate  may  be  looked  on  as  ordinary  mud  mingled  with  organic  mat- 
ter, probably  coming  from  marine  plants  or  animals;  and  the  Chelmsford  sandstone 
is  largely  arkose,  which  may  have  resulted  from  the  decay  of  adjoining  Archean  land. 

The  former  extent  of  the  sediments  must  have  been  much  greater  than  the  present, 
but  there  is  very  little  evidence  of  similar  rocks  from  the  surrounding  districts.     The 
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only  outside  example  of  the  %uff,  so  far  ae  known,  is  a  fimall  patch  near  Bear  lake,  and 
the  other  rocks  of  the  series  have  not  been  found  with  certainty  anywhere  ih  the 
region.  Apparently  the  soft  sediments  have  been  destroyed  everywhere  beyond  the 
protective  wall  of  the  acid  edge  of  the  erupftive  and  oi  the  metamorphosed  base  adjacent 
to  it. 

Probably  the  most  nearly  similar  formation  elsewhere  is  the  Animikie  at  Port 
Arthur,  where  black  slate,  chert  and  arkose-like  rocks  sometimes  called  quartzite  occur, 
but  the  basal  conglomerate  there  is  thin,  and  there  is  nothing  that  suggests  explosive 
volcanic  eruptions  such  as  formed  the  great  sheet  of  vitrophyre  tuff. 

PLEISTOCENE  OF  THE  SUDBURY   DISTRICT 

QIaclal  Action 

The  |«-9UiOgical  record  of  the  Sudbury  region,  as  shown  in  the  solid  rocks,  ends  in 
very  ancient  times,  certainly  not  later  than  the  Cambrian,  and  from  that  age  to  the 
Pleifitoceae  no  deposits  are  known,  probably  because  the  land  remained  above  sea  level. 
A  vast  amount  of  erosion  must  have  taken  place  as  shown  by  the  cutting  down  of  the 
more  than  10,000  feet  of  sediments  which  once  spread  more  widely  than  the  present 
area  of  the  nickel-bearing  eruptive. 

The  thick  sheet  of  residual  materials  which  must  have  result^  from  this  prolonged 
period  vi  weathering  and  erosion  has  been  completely  swept  away  or  worked  over  by 
various  agencies  in  the  Pleistocene.  Like  all  of  northern  Ontario,  the  Sudbury  district 
shows  the  effects  of  glacial  scouring  in  the  bare  and  usually  rounded  rocky  hill  tops, 
covered  with  striae  where  the  rock  has  not  suffered  from  post-glacial  weathering.  The 
usual  direction  of  the  ice  motion  is  from  N.  30°  to  N.  45^,  but  in  a  few  places  more 
than  one  set  of  striae  are  to  be  seen ;  as  near  Copper  Cliff,  where  later  and  less  incised 
striae  run  N.  15®,  and  at  Chelmsford  where  the  usual  scoring  having  a  direction  of 
N.  4-5**  is  crossed  by  later  ones  running  from  N.  GO®  to  N.  6o®  It  is  probable  that  these 
divergent  striae  are  due  to  local  ice  currents  caused  by  the  shape  of  the  hills  and  do 
not  indicate  the  work  of  later  ice  sheets  coming  from  a  different  direction. 

There  are  parts  of  the  region  where  cliffs  facing  noi^hesst  have  not  suffered  much 
rounding,  as  if  the  ice  pressure  had  been  unequal,  but  in  general  the  direction  of  the 
ice  movement  was  not  far  from  parallel  to  that  of  the  strike  of  the  ridges,  so  that  great 
abrasion  can  hardly  be  looked  for.  The  low  but  sharp  edged  cliffs  of  the  interior  sandstone 
ridges,  for  instance,  run  from  N.  60®  to  N.  80*^  as  a  rule,  so  that  the  ice  advance  if 
not  parallel  was  only  slightly  diagonal  to  them. 

Certain  of  the  rocks,  such  as  the  basic  edge  of  the  nickel-bearing  norite,  crumble 
too  quickly  under  the  action  of  the  weather  to  preserve  ice  markings  or  even  roches 
moutonnees  forms;  but  it  is  rather  surprising  to  find  how  often  the  ore  bodies  aknoj 
offsets  from  the  norite  rise  as  gossan-covered  hills  which  have  resisted  ice  erosion,  as 
at  Copper  Cliff,  Evans  mine,  Stobie  mine,  etc.  It  may  be  noted  also  that  perfectly 
fresh  surfaces  of  pyrrhotite,  polished  and  grooved,  were  disclosed  at  Creighton  mine 
when  the  covering  of  till  was  stripped  off.  It  is  evident  that  boulder  clay  almost  her- 
metically seals  the  surfaces  on  which  it  rests. 

Boulder  clay  and  sandy  varieties  of  till  occur  in  many  localities  in  the  region, 
especially  on  the  lee  side  of  hills  or  ridges,  but  they  cannot  be  traced  as  a  continuous 
sheet  as  in  southern  Ontario,  no  doubt  because  this  part  of  the  area  covered  by  the 
Labradorean  ice  was  near  enough  to  the  centre  of  accumulation  to  be  much  more 
heavily  loaded  than  farther  south,  so  that  the  erosive  and  transporting  work  of  the 
ice  sheet  was  more  effective  than  towards  the  edge  where  it  was  thinned  by  melting. 

During  the  retreat  of  the  last  ice  sheet  morainic  ridges  were  left  in  many  places 
and  erratics  and  perched  boulders  are  common  in  various  parts.  No  moraines  have 
been  traced  in  detail,  the  nature  of  our  rock  in  this  wooded  and  difficult  country 
making  that  almost  impossible ;  but  morainic  accumulations  were  found  to  be  specially 
common  near  the  northern  nickel  range. 
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Morainic  ridgoe  and  kettle  ponds  occur  to  the  southwest  of  WiDdjr  l&ke,  and  m  long 
Gsker.  legini]in<{  on  Ihe  peninsula  which  projects;  into  the  lake  on  its  southvest  corner, 
runs  northeast  along  the  basic  edge  of  the  nickel-bearing  eruptive  for  about  six  miles 
toward  the  valley  of  Onaping  river. 

Bouldery  niorainee  and  glacially  dammed  ponds  are  found  just  east  of  Band  Cherry 
creek  in  the  north  part  of  Morgan  township,  and  sharp  ridgw  of  boulders  run  for 
about  three  miles  east  from  the  northwest  corner  of  Lumeden  township,  evidently  a 
moraine,  A  similar  moraine  is  crossed  by  the  portage  between  Frenchman's  lake  and 
'  Joe's  lake  in  the  southern  part  of  Wisner  township ;  and  coarse  morainic  materials 
are  found  for  considorable  distances  to  the  west  of  Hutton  township  some  miles  to  the 
north  of  the  nickel  range. 

Kame  deposits  are  frequent,  as  at  the  gravel  pit  just  west  of  the  t^iwn  of  Sudbury, 
where  irregularly  stratified  sand,  gravel  and  boulders  rest  on  a  beautifully  carved  and 
scoured  surface  of  quartzit«. 


Kettle  Lake  in  drift,  near  McDonald's  camp,  Falconbridge  towni-hip. 

The  combined  action  of  ice  and  water  ia  excellently  shown  in  the  wide  plains  of 
sand  and  gravel  with  some  morainic  and  kame-like  hills  and  ridges  at  the  east  end  of 
the  southern  nickel  range,  from  Headquarters  toward  Blue  lake  and  Wahnapitae, 
where  there  are  several  kettles  of  various  dimensions,  some  empty  but  others  occupied 
by  a  pond  or  lake.  As  this  region  consists  largely  of  lake  deposits,  however,  it  will 
be  referred  to  more  at  length  under  that  heading. 


Lake  Deposits 

When  the  last  ice  sheet  (Wisconsin?)  retired  from  northern  Ontario  the  drainage 
of  the  region  was  towards  the  Mississippi,  and  in  the  earlier  stages  the  area  of  the 
great  upper  lakes  was  largely  covered  by  lake  Warren.  In  the  later  stages  lake 
Alsoi'quin   was   the    representative   of   the    upper    lakes,    emptying    mainly    by   way    of 
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Niagara,  but   for  a  time  through  the  Trent  valley,   into  lake  Iroquois,  whose  outlet 
was  through  the  Mohawk  valley  into  the  Hudson. 

The  beaches  of  lake  Warren  are  probably  the  highest  in  the  region,  reaching  1,100 
or  1,200  feet  above  sea  level  along  the  northern  nickel  range,  and  even  1,400  feet  within 
40  miles  to  the  north,  as  at  Meteor  lake. 

Cartier,  somewhat  to  the  northwest  of  the  nickel  region,  is  built  on  a  gravel 
terrace  1,367  or  1,398  feet  above  the  sea,  representing  the  highest  lake  deposits  in  the 
district  along  the  line  of  the  railway,  except  a  gravel  flat  near  Geneva  lake,  4  or  5 
miles  beyond,  which  reaches  about  1,400  feet.  No  beaches  as  high  as  these  have  been 
found  in  the  nickel  region  proper,  but  along  the  northern  range  somewhat  lower  ter- 
races occur  at  many  points,  often  three  in  succession.  The  following  table  gives  the 
elevation  of  most  of  the  terraces  known  in  the  Sudbury  district: 

Feet. 

Meteor  lake — sand  and  gravel  terrace   1,420 

Geneva  lake — gravel  terrace   1,400 

Cartier — gravel  plain,  (1,367  from  Montreal),  1,398  (from  L.  Sup.) 

Lake  expansion  of  Spanish   river — gravel  plains    1,335 

Muskegogema   lake— gravel   plains    1,316 

Near   Onaping,   Windy   lake — ^gravel  plain    1,216 

Moose    creek — gravel    plain    1,110 

Onaping    siding — sand   plain    1,057 

Phelan's  siding — sand    and   gravel   plain    927 

Trout  lake  in  Morgan  township — ^gravel  plain   1  123 

Island  creek — ^gravel  plain  1,163 

**  lower    terrace    1,057 

Trout  lake  in  Bowell  township,  and  region  to  south: 

"  between  Trout  lake  and  next  lake   1,216 

"  south  of   2nd  lake— gravel  flat    1,160 

1,110 

North  of  Vermilion  river — sand  plain  950 

Terrace   along   river — sand   plain 926 

Rayside  or  Azilda — clay  plain  881 

Hutton   township,  Osborne's   camp — gravel  terrace   1,090 

Upper   Vermilion  river,   Gordon's  placer  claim — ^gravel  terrace  1,047 

'*  "  West  of   Bronson  lake — gravel  terrace    1,060 

II  (t  it  It  it  QIQ 

"  "  Pawson — main    gravel   terrace    958 

"  **  One  mile  east  of  Dawson — bouldery   terrace      9)0 

North  of  Onwatin  lake  on  Dawson  Koad — ^terrace   1,(XX) 

South  of  Onwatin  lake— sandy  plain  ..., 900 

Near  the  southern  nickel  range: 

North  of  Fairbank  lake — ^gravel  terrace    1,050 

North  of  Worthington — clay  plain 775 

Near  Sudbury  and  Copper  Cliff,  north  of  smelter — sand  terrace   ...      934 

Cemetery  north  of  Sudbury — gravel  terrace   877 

Clay  flat    ' 850 

Headquarters,  east  side  of  Garson  township — sand   plain    1,080 

Many  other  terraces  and  flat  plains  of  clay,  sand  or  gravel  were  observed,  but 
owing  to  weather  conditions  or  length  of  absence  from  a  bench-mark  my  aneroid  read- 
ings seemed  too  uncertain  to  be  relied  upon.  In  the  above  table  heights  determined 
by  aneroid  are  given  in  the  nearest  round  number ;  other  elevations,  mainly  determined 
by  hand  level  from  railway  bench-marks,  are  given  more  exactly.  As  the  hills  along 
the  nTth«rn  nickel  ranjp^e  rise,  as  .i  rule  200  or  .'^OO  feet  hi-rhor  than  along  ^h**  smithern 
range,  there  were  more  opportunities  to  record  the  higher  beaches  there.     Still  farther 
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to  the  north  near  the  watershed  between  the  great  lakes  and  the  rivers  flcwing  into 
Hudson  bay  there  is  a  broad  tract  of  stratified  sand  and  gravel  with  numerous  kettle 
lakes  at  about  the  level  of  Meteor  lake  (1,400  feet). 

In  a  general  way  one  may  say  that  the  highest  terraces,  say  those  above  1,200  feet, 
belong  to  lake  Warren,  and  the  lower  ones  down  to  about  900  to  lake  Algonquin.  Still 
lower  gravel  terraces  may  belong  to  some  intermediate  stage  between  it  and  lake 
Nipifssing.  Until  the  connections  have  been  worked  out  it  must,  however,  remain  un- 
certain just  where  a  given  terrace  should  be  placed  in  the  series  of  old  lakes  from 
Warren  downwards.  As  lake  Nipissing  is  only  648  feet  above  sea  level,  and  the  level 
of  old  lake  Nipissing  was  not  very  much  higher,  it  is  evident  that  none  of  the  water- 
levels  of  the  Sudbury  region  belong  to  it,  all  being  considerably  too  high. 

In  the  highest  stages  of  lake  Warren  the  basin  enclosed  by  the  nickel  ranges  was 
completely  submerged  with  only  the  higher  hills  along  the  northern  edge  standing 
above  water  as  a  low  rocky  shore  or  as  small  islands.  At  thiA  time  indeed  most  of  the 
basin  may  still  have  been  occupied  by  ice;  but  as  the  ice  front  retreated  the  region  to 
the  northeast  was  rising,  so  that  the  enlarging  wafers  of  the  lake  stood  relatively 
lower  and  lower  here  towards  itfi  northern  end,  forming  the  succession  of  terraces 
mentioned. 

By  the  time  when  lake  Warren  was  drained  to  the  lower  level  of  Algonquin  the 
water  had  so  far  fallen  that  the  interior  of  the  basin  became  a  bay  completely  enclosed 
except  at  a  few  channels  opening  southwards  across  the  southern  nickel  range,  as  along 
the  valley  of  Vermilion  river. 

While  the  broad  gravel  plains  were  being  constructed  at  the  higher  leveb  sand  was 
being  deposited  in  the  shallow  water  and  silt  and  clay  in  deeper  parts,  forming  the 
flat  plain  of  clay  and  sand  standing  at  levels  between  750  and  900  feet,  affording  several 
townships  of  good  land  now  largely  taken  up  by  farmers.  In  general  the  valleys  of  the 
rivers  and  creeks  are  cut  more  or  less  deeply  into  these  deposits  showing  finely  strati- 
fied clay  often  covered  with  a  few  feet  of  yellow  sand.  Along  the  watercourses  sand 
prevails  for  a  few  hundred  yards  or  half  a  mile,  but  inland  from  the  streams  clay 
is  found.  These  deep-water  deposits  are  often  quite  thick  and  fill  up  all  depressions 
in  the  older  rocks  to  a  common  level  out  of  which  the  steep  walled  hills  rise  suddenly 
with  very  little  talus  to  blend  their  slopes  into  the  plain.  The  contrast  in  coming  from 
the  excessivelv  rugged  and  precipitous  hills  formed  by  che  acid  ed.qe  of  the  nickel- 
bearing  eruptive  and  the  hardened  conglomerate  and  tuff  to  the  plains  of  clay  near 
Azilda  or  Chelmsford  is  very  striking. 

The  depth  of  the  stratified  clay  has  seldom  been  determined,  but  in  one  case, 
north  of  the  railway  at  Azilda,  a  well  was  driven  to  a  depth  of  105  feet  without  touch- 
ing rock. 

It  is  probable  that  the  retreating  ice  occupied  the  region  east  of  Headquarters 
for  some  time  toward  the  end  of  the  series  of  Warren  water  levels,  and  the  stagnant 
ice  of  its  edge  frequently  got  buried  under  shore  deposits  of  sand  and  gravel,  to  thaw 
at  a  later  time  and  leave  the  irregular  basins  which  are  called  **kettles."  These  have 
walls  of  sand  or  gravel  as  steep  as  the  materials  will  lie  with  a  fairly  flat  marshy  floor 
drained  through  some  pervious  layer  or  a  lake,  often  with  no  apparent  outlet.  One 
of  these  basins  on  the  road  to  lake  Wahnapitae  is  three-quarters  of  a  mile  in  length 
by  a  quarter  of  a  mile  in  breadth,  and  165  feet  deep.  Part  of  the  bottom  is  occupied 
by  a  pond  said  to  be  60  feet  deep. 

The  source  of  the  materials  for  the  large  gravel  plains  along  the  northern  nickel 
range  and  farther  north  toward  the  height  of  land  is  to  be  found  probably  in  glacial 
gravels  of  a  kame-like  character  which  the  waves  of  the  great  lake  at  the  front  of 
the  ice  distributed  as  they  were  brouprht  down  by  the  sub-glacial  rivers,  which  have 
left  behind  esker  ridges  in  various  places. 


nelfltoceiie  OeoloKy 


Mstribution  of  Lake  Deposits 

The  lacustrine  clay  which  includes  most  of  the  fsnn  land  of  the  Sndbury  resion 
tukS  klmost  the  flatnesa  if  not  the  extent  of  the  prairies,  and  coverB  not  alone  large 
tracts  in  the  interior  baain  but  also  to  the  Bonth  of  the  nickel  range.  In  the  interior 
bwin  clay  land  snitable  for  farming  begins  along  the  aborea  of  Vermilion  lake  in  the 
north  half  of  Fairbank  township,  fine  groves  of  maples  and  other  deciduous  trees 
occupying  a  mile  or  two  along  the  northwest  side  of  the  lake  on  low  land  oi  a  silty 
nature.  To  the  east  the  flat  clay  plain  with  some  ridgos  of  slate  rising  through  it 
extends  to  the  southward  bend  of  the  Vermilion  river  and  as  a  narrow  band  along  the 
river  valley  to  the  falls  (17  feet)  in  the  southeast  comer  of  Creighton  township,  and 


Farm  land,  Azilda  ;  from  cliff  of  Acid  l^ruptive. 
then  to  the  north  shore  of  Whitewater  lake,  where  it  projects  some  distance  into  the 
acid  edge  of  the  nickel-bearing  eruptive  beyond  Rayside  or  Azilda.  The  two  southward 
•itensions  of  the  clay  occupy  parts  of  two  tow  passes  in  the  southern  rim  of  the  basin, 
the  eiit  of  Vermilion  river,  which  carries  the  whole  drainage  of  the  basin,  being  of 
course  the  lower  of  the  two,  having  a  level  of  about  800  feet  above  sea  level. 

The  southern  clay  band  then  turns  northeast  throuith  parts  of  tho  townships  '.f  Ray- 
side,  Bleeard,  Hanmer  and  Caprool,  in  the  latter  township  becoming  silty  and  sandy,  but 
still  affording  good  land  now  being  rapidly  taken  up  by  settlers.  At  the  southeast  end 
of  Capreol  the  loamy  plains  give  place  to  glacio- lacustrine  plains  of  gravel  with  kames 
•nd  moraines  and  kettle  boles,  as  mentioned  earlier,  unfit  for  farming ;  and  to  the 
northeast  rise  the  hills  of  the  acid  edge. 

To  the  northwest  of  the  clay  belt  just  referred  to  good  land  extends  into  the 
acDthem  half  of  Dowling,  here  becoming  more  sandy  in  character  until  it  merges  into 
the  sand  and  gravel  plains  along  the  nortHwestern  niergin  of  the  basin.  Except  for 
anticlinal  ridges  of  the  central  sandstone  there  is  good  clay  soil  from  Larcbwood  U> 
Chelmsford  and  on  northeastwards  to  Hanmer  township.    Along  the  Vermilion    river 
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and  to  tlie  north  of  it  the  lowland  consists  mainly  of  useless  sand  and  gravel  plains 
with  stony  gravel  terraces  in  the  openings  of  the  hills  along  the  acid  edge  of  the 
northern  nickel  range.  The  villages  of  Chelmsford,  Larchwood,  Azilda  and  Blesard 
Valley  are  growing  up  as  prosperous  centres  for  the  farming  region. 

South  of  the  nickel  range  the  areas  of  good  clay  land  are  more  scattered  and  of  less 
extent,  owing  to  the  more  resistant  character  of  the  Archean  rocks  as  compared  with 
the  sediments  of  the  interior  basin.  A  considerable  number  of  farms  extend  from 
Sudbury  north  to  Stobie  and  northeast  intc  Garson  and  Neelon  townships;  but  farther 
northeast  the  land  becomes  sandy  and  passes  sinto  gravel  plains  near  Headquarters. 

There  are  small  areas  of  good  soil  southwest  of  Sudbury  along  the  Sault  branch  of 
the  Canadian  Pacific  near  Copper  CliflF,  Naughton,  Whitefish,  Worthington  and  other 
points,  each  occupied  by  a  few  farmers;  and  there  are  still  wooded  tracts  of  rolling 
clay  land  to  the  north  of  the  railway  in  various  places  suitable  for  settlement. 

More  or  less  good  land  extends  along  the  Icwer  ground  adjoining  the  Sault  line  to 
Lake  Huron,  Sault  Ste.  Marie  and  Goulais  bay  on  Lake  Superior ;  but  this  goes  beyond 
the  district  now  under  consideration.  In  these  western  regions  as  toward  the  east,  one 
finds  the  low-lying  clay  rising  toward  the  north  and  becoming  mixed  with  sand,  end- 
ing with  sand  and  gravel  terraces  along  the  rocky  hills  which  rise  a  few  miles  from 
the  shore  of  the  lake. 

Gravel  Plains  and  Terraces 

Gravel  plains,  or  flats  of  sand  and  gravel,  extend  between  the  Archean  hills  far 
to  the  northwest  of  the  Sudbury  district,  and  have  been  put  to  use  by  the  Canadian 
Pacific  railway,  which  always  locates  its  sidings  and  stations  on  such  plains  if  possible. 
Within  the  limits  of  our  map  such  plains  exist  near  Geneva  lake,  at  Cartier,  ait  Windy 
lake  siding  and  at  Phelan*s,  the  last  point  being  within  the  basin  here  described.  The 
gravel  plains  around  Fhelan's  and  Onaping  extend  northwards  along  the  Onaping 
valley  to  the  mouth  of  Moose  creek.  Similar  sand  and  gravel  terraces  stretch  bay-like 
into  all  the  river  valleys  which  come  south  through  the  northern  nickel  range,  as  along 
Island  and  Sand  Cherry  creeks  in  Morgan  township,  Nelscn  river  and  the  re?io:i  son  h 
of  Trout  lake.  They  are  found  too  along  Rapid  river  and  south  of  the  Frenchman's 
lake6  in  northern  Hanmer  extending  to  Vermilion  river  north  of  Onwatin  lake. 

Away  to  the  north  for  40  miles  sand  and  gravel  with  eskers,  kames  and  kettle 
ponds  and  lakes  extend  along  the  Vermilion,  the  head'Vaters  of  the  Wahnapitae  and 
around  Meteor  lake,  itself  an  immense  kettle  walled  with  gravel. 

This  irregular  chain  of  gravel  plains  running  up  from  1,050  feet  above  sea  in  the 
south  to  1,400  in  the  north  at  the  watershed  is  of  interest  as  containing  placer  gold, 
sometimes  50  or  100  very  fine  colors  being  got  in  a  pan,  though  usually  the  number  is 
much  le8B.33 

Southeast  of  the  ^a<t  end  of  the  nickel  basin  is  the  large  sand  and  gravel  area 
referred  to  before  near  Headquarters,  includinrt  parts  of  the  townships  of  C.'»'>r«*'»1. 
Maclennan,  Garson  and  Falconbridge,  and  covering  for  a  space  the  basic  edge  of  the 
southern  nickel  range.  Here,  as  on  the  Vermilion  south  of  the  west  end  of  the  range 
and  also  along  the  line  of  the  Canadian  Pacific  west  of  Sudbury,  there  is  a  sinking 
in  the  hardened  tuffs  and  the  acid  edge  of  the  nickel-bearing  rock,  which  in  the  later 
times  of  the  glacial  lakes  formed  a  channel  between  the  bay  enclosed  in  the  basin  and 
the  broad  lake  to  the  south  and  west. 

The  sandy  and  gravelly  terraces  and  plains  were  formerly  covered  with  a  good 
growth  of  pine,  but  in  most  parts  this  has  been  cut,  and  too  often  fire  has  run  since, 
reducing  the  plains  to  barren  wastes  or  a  low  scrub  of  second  growth  jack-pine. 


33Bnr.  Mines,  1897,  pp.  256-9;  and  1901.  pp.  151-9. 
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PETROQRAPHICAL  5ECTI0N 

Petrography  of  the  Nickel  Eruptive 

Since  it  was  discovered  by  Profettor  T.  L.  Walker  in  1897  that  the  basic  rocks 
associated  with  the  Sudbury  nickel  ores  pass  by  insensible  gradations  into  acid  rocks 
having  the  composition  of  granite,  it  has  been  difficult  to  give  a  petrographical  name 
to  the  whole  maes  of  eruptive  rock,  now  known  to  form  a  synclinal  sheet  a  mile  and  a 
quarter  thick  on  the  average.  It  would  be  manifestly  incorrect  to  name  it  either 
norite  or  granite,  so  that  hitherto  iii  this  report  non-committal  terms  such  as  the 
"nickel  eruptive"  or  the  ''nickel-bearing  eruptive"  have  been  employed.  Before  Prof. 
Walker's  discovery  the  basic  side  of  the  sheet  was  mapped  separately  as  greenstone, 
and  such  names  as  diorite  and  diabase  were  applied  to  it,  naturally  enough,  since  the 
ordinary  weathered  phase  shows  no  pyroxene,  and  to  a  certain  extent  there  is  a  sug- 
gestion of  ophitic  structure^  in  the  rock.  In  1892  Baron  von  Foullon  showed  that  the 
fresh  rock  at  Murray  mine  is  norite;  and  it  is  certain  that  one  of  the  samples  from 
a  supposed  dike  at  the  Blezard  mine,  sent  by  Dr.  Bell  to  Prof.  G.  H.  Williams  for 
identification,  and  named  quartz-hypersthene  gabbro,  was  really  from  the  basic  edge 
of  the  eruptive,  so  that  the  true  nature  of  the  rock  had  already  been  shown  in  1890.34 
In  1893  the  present  writer  noted  the  presence  of  gabbro  containing  diallage  and 
enstatite  associated  with  ore  in  the  northern  nickel  range.  35 

The  acid  phase  of  the  sheet  has  been  variously  named  syenite,  gneiss,  granite  and 
micropegmatite,  and  there  is  some  justification  for  all  of  these  names,  since  the  rock 
contains  considerable  quartz,  but  almost  always  pegmatically  intergrown  with  feldspar, 
60  as  to  be  invisible  to  the  naked  eye,  and  there  is  frequently  a  distinct  gneissoid  or 
schistose  structure.  In  former  reports  on  the  region  the  acid  side  of  the  eruptive 
has  been  mapped  in  manv  cases  as  Laurentian  gneiss,  but  occasionally  as  a  Hwroni.'\n 
schist,  and  never  as  granite  or  syenite,  except  by  Prof.  Walker  in  the  sketch  map 
accompanying  the  paper  mentioned  before.  That  tlie  rock  was  a  micropegmatite  in 
structure  was  noted  by  the  present  writer  in  connection  with  the  northern  range,  but 
it  was  not  observed  that  the  basic  and  acid  phlases  belonged  to  the  same  sheet  of 
eruptive  rock. 

Excellent  accounts  of  the  nickel  eruptive  have  been  given  by  Prof.  Walker  in  his 
Inaugural  Dissertation  and  by  Dr.  Barlow  in  various  Geological  Survey  reports, 
especially  his  latest,  published  in  1904  ;35  and  detailed  accounts  of  the  rock  aa  shown 
in  various  sections  across  the  eruptive  have  been  given  in  former  reports  of  the  Bureau 
of  Mines.36  Since  the  last  report  was  written  the  eruptive  has  been  examined,  in 
some  new  localities,  and  it  will  be.  useful  to  give  the  results  as  a  whole  in  this  final 
report  on  the  region. 

That  good  sections  across  the  whole  width  of  the  eruptive  are  found  along  the 
C.  P.  R.  between  Murray  mine  and  Azilda,  and  near  Onaping,  has  been  well  shown  by 
Prof.  Walker;  and  several  other  fairly  good  sections  occur  at  some  of  the  lakes,  such 
as  Fairbank  lake,  Whitson  lake,  Blue  lake  and  Joe's  lake.  Some  of  the  wagon  roads 
of  the  region  also  give  good  exposures,  as  from  Blezard  to  the  north  end  of  Wliitson 
lake,  and  between  the  Emery  Headquarters  and  Capreol  township.  Most  of  these 
sections,  which  are  from  three  to  four  miles  long,  have  been  briefly  mentioned  in  the 
detailed  account  of  the  nickel  ranges.  One  very  interesting  section  across  the  nar- 
rowest portion  of  the  range  in  the  northeast  part  of  Morgan  township  is  very 
inaccessible,  but  specimens  have  been  obtained  from  each  edge. 

Two  of  these  sections  may  be  chosen  as  typical,  the  ore  from  Murray  mine  to 
Azilda  and  the  section  at  Onaping. 

34  O.  8.  Can..  1890.  Part  F,  p.  77.  35  Can.  Bee.  of  Science.  Apr..  1893.  p.  344. 

,  ?5  G.  8.  CJi  Vol.  XIV.  Part  H. 
36  Bur.  Mines.  1903,  pp.  293-6;  and  1904.  pp.  208-213. 
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THE  MURRAY  MINE  SECTION 

The  norite  ue*r  the  Murray  and  £lsi«  mines  is  dark  gray,  coarse-grained,  and 
contftias  blebs  of  blue  quartz  and  flakes  of  mica,  which  are  easily  aeen  withont  a  lens. 
There  is  a  tendency  to  the  ophitic  structure  in  some  epecimens  but  not  in  others,  and 
there  is  a  great  difference  as  to  fresbnees.  The  rock  weathers  readily  into  rounded 
forma  half  embedded  in  coarse  sand  resulting  from   its  own  decay. 

Fresh  thin  sections  consist  mainly  of  pUgioclase  and  bypersthene  with  a  little 
augite,  quartz  and  biotite,  the  plagioctase  having  the  extinction  angles  cf  labradorite. 
The  feldspar  makes  up  two-thirds  of  the  rock  in  my  best  section  and  the  hypersthene 
a  quarter,  the  latter  mineral  being  pleochroic.  There  are  also  a  slightly  pleochroic 
augite  in  small  quantities,  a  little  biotite,  and  a  very  little  hornblende.  Sometimes 
the  bfpersthene  has  good  crystal  forms  against  the  feldspar  and  sometimes  the  reverse. 
Qnartz  forma  wedges  between  the  rather  platy  feldspars,-  which  are  fresh  but  have  a 
pale  brownish  color. 


Canadian  Copper  Company's  new  smelter  from  northeast. 

A  specimen  from  the  mine  itself,  containing  several  per  cent,  of  ore  differs  from 
the  one  described  in  having  lees  plagioclase  than  hypersthene  and  very  little  qnaTti, 
and  there  are  also  variations  in  the  amount  of  biotite,  so  that  the  proportions  of  the 
minerals   normally   forming  the  rock   are  somewhat  uncertain. 

Most  of  the  norite  from  Murray  and  Elsie  mines  is  however  no  longer  fresh 
enough  to  retain  the  pyroxene,  which  has  been  transformed  into  rather  compact' 
looking  hornblende  in  some  cases,  and  in  others  to  nralite  or  serpentine.  The  plagio- 
clase  remains  fresh,  however,  and  the  biotite  eeems  unchanged. 

For  a  mile  and  a  half  to  the  northwest  along  the  railway  there  is  little  change  in 
the  norite,  except  for  an  increase  in  the  amount  of  quarts  which  has  more  or  less  of 
a  graphic  intergrowth  with  the  feldspar,  but  beyond  this  the  weathered  surface  of 
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the  rock  becomes  reddish  and  suggests  a  dark  syenite.  Thin  sections  disclose  quartz 
and  plagioclase  with  biotite,  secondary  hornblende  and  apatite,  the  first  two  minerals 
largely  intergrown  as  micropegmatite  which  radiates  from  a  crystal  of  andesine.  There 
may  be  a  little  orthoclase,  but  in  the  main  the  feldspars  are  of  the  soda-lime  varieties, 
so  that  the  rock  should  be  named  micropegmatitic  quarts  diorite. 

Nearer  the  acid  edge  of  the  eruptive  the  rock  does  not  change  much  in  appearance 
except  to  grow  more  schistose,  and  thin  sections  differ  only  in  containing  more  micro- 
pegmatite  and  also  more  unfitriated  feldspar,  so  that  it  should  be  classed  as  pegmatitic 
graaodiorite  or  granite.  Where  the  schistosity  is  pronounced  there  is  often  too  much 
crushiniE  to  show  the  micropegmatite  distinctly. 

The  series  collected  on  the  road  from  Blezard  north  to  the  end  of  Whitson  lake 
is  very  similar  to  that  jufit  described,  except  that  there  is  less  schistose  structure  toward 
the  acid  edge.  The  norite  at  a  point  a  little  north  of  the  mine  was  found  by  Prof. 
Walker  to  be  the  freshest  in  the  region,  and  thin  sections  are  very  handsome.  Plagio- 
clase  (labradorite),  hypersthene,  diallage  and  biotite  make  up  the  most  of  the  section, 
but  some  hornblende,  probably  secondary,  quartz  partly  as  pegmatite,  and  apatite 
are  found  also. 

Prof.  Walker  has  published  analyses  of  specimens  taken  somewhat  to  the  east 
of  the  road  along  the  shore  of  Whitson  lake  and  his  results  will  be  given  later  along 
with  rock  analyses  from  other  partfi  of  the  range.  His  work  shows  an  increase  in 
silica,  potash  and  soda  from  south  to  north  and  a  decrease  in  lime  and  magnesia, 
corresponding  to  the  change  in  mineral  composition  of  the  rock. 37  Both  of  the 
sections  just  described  include  considerable  masses  of  granite  and  of  re-arranged  arkose, 
which  have  been  left  out  of  account  in  the  description. 

THE  ONAPINO  SECTION 

The  beet  section  across  the  northern  nickel  range  is  one  which  Prof.  Walker  first 
described,  following  the  railway  from  Windy  lake  to  Onsping  from  basic  to  acid  edge, 
reversing  the  order  found  at  Murray  and  Blezard  mines.  Railway  cuttings  provide 
a  very  complete  series  of  specimens  which  differ  considerably  in  appearance  from  those 
described  from  the  southern  range. 

At  the  basic  edge  the  rock  is  rather  coarse-grained  and  of  a  much  lighter  gray 
color  than  the  corresponding  rock  at  Murray  mine.  There  follow  syenitic-looking  rocks 
made  up  of  flesh-c(^ored  and  green  minerals,  and  finally  near  the  acid  edge  greenish 
gray  rocks  rather  finer-grained  and  with  lath-shaped  feldspars.  No  part  of  the  series 
is  schistose,  indicating  less  squeezing  and  shearing  than  on  the  southern  range. 

Going  eastwards  along  the  railway  from  Windy  lake  siding  Laurentian  is  seen  for 
a  quarter  of  a  mile,  when  drift  and  an  esker  ridge  cover  the  rock  for  a  distance.  At 
the  northwest  end  of  Windy  lake  gray,  dioritic-looking  norite  crops  out,  rather  coarte 
and  speckled  in  appearance,  consisting,  as  seen  under  the  microscope,  mainly  of  plagio- 
clase,  hypersthene  and  augite,  with  a  little  quartz,  biotite,  and  hornblende,  many  prisms 
of  apatite  and  some  magnetite.  The  plagioclase,  which  is  clear  and  colorless  and 
makes  up  about  half  of  the  rock,  .has  extinction  angles  corresponding  to  andesine  or 
labradorite,  and  is  generally  hypidiomorphic ;  while  the  hypersthene  is  idiomorphic. 
This  mineral  presents  some  anomalies,  since  some  crystals  showing  the  usual  pleochroism, 
red  brown,  pale  brownish  green  and  pale  yellowish,  hav^e  parallel  extinction,  while 
others  extinguish  at  various  angles  up  to  28  degrees.  Diallage,  brown  and  fibrous- 
looking,  non-pleochroic,and  with  an  extinction  angle  of  about  45  degrees  occurs  in  small 
quantities  also;  the  small  amount  of  hornblende  present  forms  margins  about  the 
minerals  just  mentioned;  and  the  brown  biotite  is  present  only  in  trifling  quantities. 

A  specimen  from  a  cutting  a  hundred  yards  east  is  coarser  grained  and  not  quite 
so  fresh,  but  daes  not  differ  greatly  in  composition.     An    analysis    of   this    rock    given 
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later,  shows  56.89  per  cent,  of  silica,  considerably  more  than  Professor  Walker  found 
in  norite  from  Blezard  mine  on  the  southern  range. 

Pifty  yards  farther  east  coarse  red  syenitic-looking  rock  begins  and  lasts  to  Onaping 
station,  showing  in  various  cuttings.  Thin  sections  prove,  however,  that  the  rock 
contains  a  large  amount  of  quartz  mostly  pegmatitically  intergrown  with  feldspar,  but 
partly  as  fairly  large  clear  spaces,  so  that  it  is  too  acid  for  syenite,  and  an  analysis 
given  later  ccnfirms  this  by  showing  68.48  per  cent,  of  silica.  The  feldspars  are  very 
badly  weathered,  but  the  well  formed  crystals  making  the  starting  point  for  micro- 
pegmatite  seem  to  be  all  plagioclase,  though  the  analysis  proves  that  potash  and  soda 
are  present  in  about  equal  amounts,  (KjO  3.36,  NajO  3.72),  so  that  the  feldspar  in 
the  pegmatite  must  be  chiefly  orthoclase.  The  dark  minerals  include  secondary  look- 
ing hornblende  and  the  mineral  resembling  epidote  named  by  Professor  Walker  woeh- 
lerite.  The  last  specimen  collected  to  the  west  of  Onaping  station  has  extraordinarily 
slender  prisms  of  feldspar,  which  strike  the  eye  immediately  on  frosh  surfaces. 

To  the  east  of  the  station  the  appearance  of  the  rock  changes  and  it  becomes 
greenish  gray  and  finer-grained;  though  the  microscope  rhows  little  difference  except 
the  presence  of  more  hornblende.  An  analysis  proves  that  this  rock  is  less  acid  than 
the  red  vigriety  west  of  Onaping,  since  it  contains  only  61.93  per  cent,  of  silica. 

At  the  margin  of  the  eruptive  againet  the  basal  conglomerate  beneath  the  tuffs, 
it  becomes   finer-grained,   though   still   green  and    dioritic-looking ;     and    thin    sections 
show  short,  stout  crystals  and  little  micropegmatite,  the  quartz,   which  is  present  in 
considerable  amount,  being  mostly  granular. 

The  sections  just  described  may  be  looked  on  as  typical,  since  they  include  fresh 
norite  and  cover  the  full  width  of  the  eruptive,  four  miles  on  the  southern  range, 
and  about  two  and  a  half  in  a  straight  line  on  the  northern.  Each  begins  with  quartz- 
biotite-norite  on  the  basic  edge,  passes  through  intermediate  stages  in  which  micro- 
pegmatite  occurs  in  increasing  amount,  and  ends  in  a  rock  consisting  mainly  of 
micropegmatite  enclosing  crystals  of  andesine  with  hornblende  and  biotite,  having  a 
chemical  composition  corresponding  to  grano-diorite.  There  is  one  very  important 
difference  between  the  southern  and  the  northern  sections,  which  are  arranged  in 
op])Osite  directions  to  one  another,  each  having  its  basic  edge  outwards  from  the  central 
line  of  the  eruptive  sheet.  The  southern  range  has  a  mile  and  a  half  or  possibly  two 
two  miles  of  the  more  basic  rock,  norite;  while  the  northern  range  has  only  a  quarter 
of  a  mile  which  can  properly  be  reckoned  to  norite.  The  acid  portion-  of  the  sections 
is  about  equal,  but  the  basic  portions  are  very  unequal.  This  probably  has  some 
bearing  on  the  fact  that  large  amounts  of  nickel  ore  occur  on  the  part  of  the  southern 
range  selected  for  study,  while  no  ore  is  found  at  the  basic  edge  of  the  northern  range 
where  the  section  was  made  and  where  the  norite  is  small  in  amount. 

It  is  of  interest  to  compare  with  the  sections  just  given  the  rocks  found  at  the 
basic  and  acid  edges  of  the  narrowest  part  of  the  northern  range,  near  the  northeast 
corner  of  Morgar.  township.  The  specimens  show  little  difference  to  the  eye,  though 
the  one  from  the  acid  edge  has  a  faint  tinge  of  flesh-color  which  is  lacking  in  the  other. 
Thin  sections  show  considerable  differences,  however.  One  from  the  basic  edge  con- 
tains mainly  feldspar  with  micropegmatite  radiating  from  it,  hornblende  and  chlorite, 
the  feldspar  being  largely  plagioclase  not  far  from  andesine  in  optical  characters,  but 
with  some  untwinned  crystals,  probably  of  orthoclase,  and  one  peculiar  crystal,  un- 
striated  but  containing  irregular  patches  of  plagioclase  having  low  extinction  angles 
from  twin  planes.  Micropegmatite  running  into  areas  of  unmixed  quartz  makes 
about  a  fourth  of  the  section.  The  augite,  partly  very  fresh,  is  nearly  colorless  and 
not  appreciably  pleochroic.  The  rock  has  not  the  usual  character  of  the  basic  edge, 
being  without  hypersthene  (or  pleochroic  pyroxene)  or  biotite  among  dark  minerals, 
and  containing  a  good  deal  more  than  the  usual  proportion  of  micropegmatite  and 
orthoclase.  One  may  hold  that  the  true  basic  edge  is  absent  at  this  narrow  portion 
of  the  eruptive,  and  that  the  rock  just  described  belongs  to  the  intermediate  facies 
between  the  basic  and  acid  edges. 
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A  thin  section  from  the  opposite  or  southeast  side  of  the  band  consists  mainly 
of  very  fine,  often  plumy,  micropegmatite,  sometimes  arranged  round  broad  crystals 
of  andesine,  sometimes  about  a  narrow  strip  or  about  no  apparent  nucleus..  This 
makes  up  at  least  two-thirds  of  the  ro<-k,  while  plagioclase  and  a  crystal  or  two  of 
orthoclase  with  hornblende  and  a  small  amount  of  epidote  make  up  the  rest. 

At  this  very  narrow  point  the  typical  acid  edge  phase  of  the  eruptive  is  well 
represented,  and  the  lack  of  width  is  due  to  the  absence  of.  the  basic  or  noritic  ph^se. 
Along  with  this  goes  the  total  lack  of  ore  or  rusty  surfaces  so  far  as  known  along  this 
part  of  the  outer  edge  of  the  laccolithic  sheet. 

While  the  typical  rocks  of  the  nickel  eruptive  are  dark  gray  or  pale  gray  norite 
at  the  basic  edge,  somewhat  flesh-colored  pegmatitic  rocks  at  intermediate  points,  and 
flesh-oolored  or  greenish  gray  micropegmatite  rock  having  the  composition  of  grano- 
diorite  at  the  acid  edge,  there  are,  nevertheless,  considerable  variations  in  the  appear- 
ance and  composition  of  the  basic  edge  at  different  parts  on  the  circumference  of  the 
sheet,  and  some  interesting  varieties  in  the  acid  edge  also ;  and  a  few  characteristic 
localities  will  be  taken  up  in  illustration,  especially  from  the  southern  range,  where 
tlie  greatest  variations  are  found. 

In  the  first  place,  it  may  be  shown  that  the  norite  in  connection  with  ore  bodies 
is  not  always  quite  the  same  in  character  ae  that  of  the  Murray  mine,  and  for  this 
purpose  examples  from  other  partfi  of  the  southern  range  will  be  studied. 

Other  Norites  of  the  Southt^rn  Ranjce 

£xcept  that  the  hypersthene  and  diallage  are  usually  completely  weathered  to 
fibrous  hornblende  or  uralite  the  basic  edge  southwest  of  Murray  mine  as  far  as  Lady 
Violet  mine  differs  little  from  the  typical  example,  and  the  same  is  true  toward 
Blezard  mine.  An  interesting  diamond  drill  hole  sunk  by  Mr.  J.  V.  Miller  for  the 
Edison  party  in  lot  8,  con.  II,  of  Blezard  township,  more  than  a  mile  northwest  of 
Little  Stobie  mine  should  be  referred  to.  The  drill  reached  a  depth  of  1,030  feet,  and 
an  examination  of  portions  of  the  core  at  every  50  feet,  provided  by  the  kindness  of 
Mr.  Miller,  shows  that  the  rock  is  norite  to  the  full  depth  except  for  micaceous  schist 
with  pyrite  and  vein  quartz  at  264  feet  and  fine-grained  flesh-colored  granite  at  900 
to  95^  feet,  probably  from  a  dike.  Thin  sections  show  that  the  rock  varies  greatly 
in  freshness,  being  generally  so  far  re-arranged  as  tc  contain  only  hornblende,  etc.,  in 
place  of  the  pyroxenes;  but  curiously  the  lowest  parts  of  the  core  are  much  less  fresh 
than  the  rest,  though  the  best  preserved  section  is  from  550  feet.  In  it  the  feldspars 
(andesine  to  labradorite)  are  very  fresh  and  somewhat  brownish  and  there  is  a  little 
quartz,  partly  interstitial  and  partly  intergrown  with  feldspar  as  micropes^mnti  :f! ; 
while  the  dark  minerals  include  much  hypersthene  and  also  a  pleochroic  monoclinic 
pyroxene  "very  like  the  hypersthene,  a  little  diallage,  hornblende  and  biotite. 

It  is  evident  of  course  that  the  term  weathering  as  employed  fdr  deep  seated 
changes  in  eruptive  rocks,  like  the  norite  at  1,000  feet,  is  not  to  be  taken  in  a  literal 
sense,  as  due  to  water  with  carbon  dioxide  or  oxygen.  Probably  the  different  states 
of  the  rock  as  to  freshness  are  due  to  differences  in  the  amount  of  shearing  or  crush- 
ing allowing  water  to  circulate  more  freely  in  some  parts  than  others. 

THE  CREIGHTON  NORITES 

The  norite  of  the  Creighton  mine  differs  considerably  from  that  at  Murray  mine, 
containing  usually  rppreciable  amounts  of  quartz,  often  micropegmatitic,  and  ortho- 
clase or  microcline,  in  addition  to  the  usual  plagioclase  and  dark  minerals.  The 
hypersthene  is  fairly  fresh  in  most  sections,  even  those  containing  ore,  and  has  a  strong 
pleochroism.  Biotite  is  plentiful,  and  the  hornblende  usually  present  seems  to  be 
secondary.  The  most  interesting  sections  are  those  containing  considerable  amounts 
of  pyrrhotite  and  chalcopyrite,  which  may  lie  in  contact  with  any  of  the  rock-forming 


112  Bureau  of  Mines  No.  5 


minerals,  but  are  mostly  found  in  or  beside  the  darker  ones,  esi>eciall7  the  biotite. 
The  ore  is  often  completely  enclosed  in  biotite  and  may  be  accompanied  by  magnetite, 
distinguished  by  its  iron  black  color  and  bluish  lustre,  the  two  minerals  appearing 
to  have  been  formed  at  the  same  stage  of  cooling.  The  sulphides,  however,  often  Show 
a  tendency  to  penetrate  the  fissures  of  adjoining  minerals,  being  evidently  more  easily 
dissolved  and  re-deposited  than  the  magnetite. 

It  is  rather  surprising  to  find  minerals  like  orthoclase,  microchne  and  micropeg- 
matite  in  connection  with  the  ores  at  the  largest  nickel  mine,  and  the  fact  suggests 
that  the  more  acid  phases  of  the  ncrite  are  sometimes  associated  with  ore  bodies. 

Sections  of  ore  often  show  small  quantities  of  rock-forming  minerals  enclosed  in 
pyrrhotite,  plagioclase,  quartz  and  secondary  hornblende  being  found  in  that  position. 

To  determine  the  composition  of  the  rock  (free  from  ore)  at  the  Creighton  open 

pit  Mr.  M  .T.  Culbert  has  made  an  analysis  of  a  fresh  specimen,  with  the  following 

results: 

Per  cent. 

sio. eo.i5 

AlA 18.28 

FetPs 1.61 

Feb  6.04 

MgO  .,  3.22 

CaO  4.01 

NejO 1.28 

K^O 1.68 

H,0  (below  100") 19 

H.0  (above  100») 86 

TiOj 1.34 

PfO. 23 

MnO 29 

BaO 25 

ZrO 14 

NIO 17 

Cu 16 

S 54 

Total 99 . 79 

From  the  analysis  it  will  be  seen  that  the  rock  cannot  be  called  basic,  the  ortho- 
clase or  microcline  and  quartz  present  having  raised  the  silica  to  over  60  per  cent. 
A  small  amount  of  sulphides  and  of  titan  if  erous  iron  ore  are  shown  to  exist,  which 
is  to  be  expected  under  the  circumstances.  If  this  rock  were  not  in  continuity  with 
the  norites  east  and  west  there  would  be  doubt  as  to  its  position  in  the  claflsification. 

The  rock  associated  with  the  Gertrude  mine  to  the  west  is  generally  more  weathered 
than  at  the  Creighton,  and  seldom  retains  the  hypersthene.  On  the  whole  it  contains 
less  quartz  and  little  or  no  potash  feldspar,  so  that  it  more  nearly  resembles  the 
Murray  mine  norite.  One  specimen  from  near  the  Gertrude  station  contains  a  large 
amount  of  olivine  in  addition  to  hypersthene  and  diallage  among  dark  minerals,  but 
it  is  not  certain  that  it  belongs  to  the  nickel  eruptive;  since  a  hill  of  ''older  nM'ite'* 
is  a  little  to  the  south,  and  the  immediate  surroundings  are  drift  covered. 

The  rock  near  North  Star  to  the  northeast  of  Creighton  is  the  normal  weathered 
quartz  norite,  and  the  same  is  true  of  examples  from  near  the  Victoria  mine,  the 
Chicago  and  the  Sultana  toward  the  western  end  of  the  southern  nickel  range. 

Northeast  of  the  Blezard  mine  the  norite,  where  studied,  is  seldom  dark  gp'ay  in 
color  and  is  frequently  squeezed  and  sheared  into  schistose  varieties,  as  at  the  Kirk- 
wood  and  Cryderman  mines.  At  the  east  end  of  the  nickel  range  near  Blue  lake  and 
the  Whistle  mines  the  band  of  eruptive  is  narrow  and  the  noritic  portion  has  suffered 
most,  being  only  a  few  hundred  yards  wide.  The  norite  is  usually  rather  pale  gray, 
though  some  areas  of  dark  gray  rock  occur  not  far  from  the  Blue  lake  mine.  All  the 
thin  sections  examined  are  greatly  weathered,  the  pyroxenes  having  completely  changed 
to  uralite  and  even  the  feldspars  showing  to  some  extent  the  change  to  epidote,  zoisite, 
etc.,  usually  called  saussuritization.  The  sections  contain  more  than  the  normal 
amount  of  quartz,  often  in  the  form  of  micropegmatite,  and  if  they  had  not  been  taken 
from  near  outcrops  of  ore  they  would  probably  be  placed  in  an  intermediate  place 
between  the  norite  and  the  micropegmatitic  granites. 
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The  norites  from  the  northern  nickel  range  conform  pretty  well  to  those  described 
from  the  vicinity  of  Onaping,  having  usually  a  paler  gray  color  than  the  norites  of  tiie 
southern  range^  due  to  the  absence  of  brown  coloring  matter  in  the  feldspar.  In 
general  there  is  more  quartz  and  micropegmatitic  on  the  northern  than  on  the  southern 
range^  probably  because  the  basic  edge  of  the  eruptive  is  narrower  there. 

A  few  words  should  be  said  of  the  acid  segregations  occurring  at  various  places 
in  the  norite,  especially  near  Murray  and  Elsie  mines.  These  may  be  small  patches 
a  square  foot  in  diameter  or  several  feet  in  diameter,  the  outer  edge  dark  green  from 
an  accumulation  of  hornblende,  then  a  coarse  mixture  of  hornblende  and  white  plagio- 
claee  followed  by  plagioclase  alone  or  with  some  quartz. 

Sections  from  the  green  edge  show  the  same  minerab  as  the  weathered  norite,  but 
the  hornblende  is  in  much  larger  amount  than  is  usual  in  norite,  and  there  is  much 
quartz  and  less  plagioclase ;  but  no  pegmatitic  structure.  The  next  band,  with  a  mix- 
ture of  green  and  white,  differs  mainly  in  having  less  hornblende  and  some  orthoclase 
or  microcline  with  the  plagioclase;  while  the  whiter  parts  contain  very  little  horn- 
blende and  consist  of  feldspar  and  quartz.  Varieties  of  the  rock  in  these  segregations 
are  made  up  of  very  large  crystals,  the  blades  of  hornblende  sometimes  reaching  six 
inches  in  length. 

NORITE  OF  THE  OFFSETS 
Norite  projects  as  three  long  offsets  from  the  basic  edge  of  the  laocolithic  sheet, 
at  Copper  Cliff,  Victoria  mine,  and  from  the  middle  of  Bowell  township  to  the  middle 
of  Foy.  There  is  also  an  isolated  band  of  norite  running  parallel  to  the  basic  edge, 
including  the  Frood  and  Stobie  mines.  These  projections  are  somewhat  dike-like,  but 
are  usually  very  irregular  in  width  and  may  run  out  into  small  separate  patches  of 
norite  completely  enclosed  in  the  country  rock.  In  a  general  way  the  norite  of  the 
offsets  has  the  same  composition  as  that  of  the  main  range,  but  it  is  less  fresh,  very 
seldom  retaining  the  pyroxenes,  and  usually  is  much  finer  grained.  The  Copper  Cliff 
offset  has  been  most  carefully  studied  and  will  be  taken  as  typical. 

In  general  the  norite  is  rather  dark  gray  and  fine-grained,  frequently  spotted  with 
ore,  but  there  are  also  very  coarse-grained  segregations  on  a  small  scale,  like  those 
at  Murray  mine,  the  central  parts  consisting  of  plagioclase  crystals  more  than  a  squaire 
inch  in  cleavage  surfaces.  Thin  sections  show  plagioclase  (andesine  or  more  x>ften 
labradorite)  in  greatest  amount,  followed  by  secondary  hornblende,  quartz  and  biotite, 
with  more  or  less  titaniferous  magnetite  sometimes  surrounded  with  leucoxene  and 
apatite.  The  quartz  is  partly  wedged  in  between  the  feldspars,  but  often  intergrown 
with  them  in  a  way  somewhat  different  from  ordinary  micropegmatite,  having  a 
slightly  granular  look,  but  with  many  grains  oriented  alike.  Possibly  this  represents 
a  poikilitic  arrangement  rather  than  micropegmatite. 

At  No.  2  mine,  north  of  Copper  Cliff  the  pyrrhotite-norite  forms  only  a  narrow 
band  between  the  ore  body  and  the  walls  of  granitoid  gneiss.  A  section  from  a  speci- 
men five  feet  from  the  gneiss  is  fine-grained  and  has  the  characters  just  described,  but 
with  an  unusually  large  amount  of  micropegmatite  and  a  tendency  to  zonal  structure 
in  the  plagioclase  crystals,  which  grow  more  acid  at  the  edges. 

Another  specimen  from  the  actual  edge  of  the  gneiss  is  compact  in  appearance, 
showing  more  rapid  cooling  than  the  former  one,  and  is  formed  mainly  of  tiny  strips 
of  plagioclase  with  parallel  strips  of  quartz  having  a  rough  fluidal  structure.  The  dark 
minerals  are  hornblende  and  biotite. 

Sections  from  the  Mitchenefr  mine  near  Worthington  on  the  Victoria  mine  offset 
have  the  same  character  as  those  from  the  Copper  Cliff,  but  portions  of  the  band  of 
norite  have  been  much  more  completely  changed  at  the  Worthington  mine  itself,  being 
reduced  to  a  fibrous  mass  of  actinolite  with  only  traces  of  other  minerals. 

From  the  Foy  apophysis  only  two  sections  have  been  studied,  one  at  its  starting 
point  and  the  other  at  the  western  end  six  miles  away.  The  specimen  from  the  stait- 
ing  point  on  location  WD  152  in  Be  well  township  comes  from  a  peculiar  crush  con- 
glomerate of  coarser  norite,  and  sometimes  other  rocks,  cemented  by  fine-grained  norite 
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with  Bulphides.  The. matrix  ia  very  fine-grained  quartz  norite,  without  micropegmatite, 
the  dark  minerals  being  hornblende  and  biotite.  The  plagipclase  crystals  are  oftidn 
well  formed  and  have  a  gradual  change  of  composition  from  the  centre  outwards. 

The  ruck  from  th^  end  of  this  offset  is  fine-grained  and  spotted  witli  small  specks 
of  are.  It  differs  from  the  other  mainly  in  having  an  unusual  amount  of  micropegmatite 
radiating  from  well  formed  plagioclaee  crystals. 

Variations  of  the  Acid  Edge 

The  acid  edge  of  the  nickel  eruptive  shows  less  variety  than  the  basic  edge,  but 
has  certain  differences  from  the  typical  examples  already  described,  which  were  micro- 
pegmatites  of  about  the  composition  of  grano-diorite.  In  the  northern  range  the 
rocks  from  near  Blue  lake  deserve  mention  for  their  marvellously  developed  micro- 
pegmatite,  ranging  from  almost  invisible  structures  to  comparatively  coarse  ones, 
centring  about  very  complexly  twinned  plagioclase.  Specimens  from  Trcut  lake  arc 
equally  fine;  but  sections  from  Moose  lake  have  only  rude  intergrowths  of  quartz  and 
feldspar.  Almost  all  sections  from  the  northern  range  contain  considerable  amounts 
of  epidote  in  large,  compact  individuals. 

Along  the  southern  range  the  acid  edge  on  Fairbank  lake  and  points  to  the  west 
and  north  proved  puzzling  in  the  field,  since  it  presented  exactly  the  dark  green,  fine- 
grained appearance  of  a  slightly  schistose  greenstone.  However  thin  sections  prove 
that  thifi  rock  also  is  an  acid  phase  of  the  nickel  eruptive,  since  it  consists  largely  of 
the  finest  possible  micropegmatite,  invisible  except  with  fairly  high  powers  oi  the 
microscope,  with  plagioclase  crystals,  chlorite  and  hornblende.  It  was  thought  that 
these  dark  green  phases  of  the  acid  edge  might  have  acquired  their  color  by  '^overliand 
stoping"  and  absorption  of  the  lower  part  of  the  overlying  tuffs,  since  on  Fairbank 
lake  at  least  the  basal  conglomerate  in  places  seems  almost  absent.  An  analysis  of  a 
characteristic  specimen  shows,  however,  that  the  composition  is  normal,  having  68.95 
of  silica,  12.74  of  alumina,  3.28  of  potash  and  3.80  of  soda.  Evidently  the  green  color 
simply  means  that  the  fine  scales  of  chlorite  are  distributed  in  such  a  way  as  to  give 
the  greatest  effect. 

A  grey  green,  schistose  variety  is  found  .northeast  of  the  Cryderman  mine  at  the 
northwest  corner  of  Falconbridge  township  also ;  but  in  this  the  crushing  seems  to  have 
gone  so  far  as  to  destroy  the  micropegmatite  altogether. 

The  acid  edge  in  some  places  immediately  beneath  the  Trout  lake  conglomerate 
shows  small  cavities  with  green  epidote  enclosed  in  a  rim  of  flesh  red,  the  whole  an 
inch  or  two  across  and  surrounded  by  th/e  ordinary  grayish  flesh-colored  rock;  and 
similar  green  and  red  patches  sometimes  occur  in  the  matrix  of  the  conglomerate. 

General  Character  of  the  Nickel  Eruptive 

Having  taken  up  typical  sections  of  the  nickel  eruptive  and  variations  from  the 
types  along  the  basic  and  acid  edges  of  the  sheet,  we  may  now  sum  up  our  knowledge 
and  discuss  the  results  of  rock  analyses  from  different  parts  of  the  region. 

In  a  general  way,  the  basic  edge  may  be  defined  as  quarte-norite  of  a  somewhat 
acid  type  for  a  member  of  the  gabbro  series.  Plagioclase  running  from  labradorite  to 
andesine,  but  generally  the  former,  makes  up  more  than  half  the  rock,  sometimes 
almost  two-thirds.  Along  the  southern  range  the  plagioclase  is  usually  pale  brown  in 
color  and  slightly  opaque,  on  the  northern  range  clear  and  transparent;  and  the 
crystals  are  often  well  shaped  with  a  tendency  to  platy  forms.  Quartz  occurs  as  bluish 
grains  and  also  as  a  wedge-shaped  filling  between  the  plagicclases ;  also  to  a  varying 
degree  as  micropegmatite.  In  the  latter  case  there  may  be  appreciable  amounts  of 
orthoclase  or  microline.  The  dark  minerals,  when  fresh,  are  mainly  pyroxenos,  the 
rhombic  species,  hypersthene  or  enstatite,  being  in  largest  amount,  making  perhaps  a 
sixth  of  the  rock;  but  monoclinic  augite  in  the  foj*m  of  diallage  is  almost  always 
present,  and  often  a  pleochroic  augite  precisely  like  the  hypersthene,  but  with  a  distinct 
extinction  angle,  occurs  also.    ThjB  hypersthene  is  often  in  fairly  well  formed  elongated 
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crystals.  There  ia  often  some  hornblende  even  in  very  fresh  sections,  and  this  in  some 
cases  at  least  is  primary.  It  may  form  solid  rims  about  the  pyroxenes.  Brown  biotite 
in  quite  large  individuals  is  almost  always  found,  though  it  makes  only  a  small  pro- 
portion of  the  rock.  Titaniferous  magnetite  and  apatite  are  always  present,  and  often 
pyrrhotite  or  chaloopyrite  where  the  specimen  is  taken  from  near  an  ore  body,  and 
the  freshest  specimens  are  usually  found  in  that  position.  Dr.  Barlow  has  found  a 
small  amount  of  olivine  in  one  thin  section  from  Litile  Stobie,38  but  this  mineral  has 
.  been  found  nowhere  else  except  in  a  doubtful  specimen  from  Gertrude. 

The  weathered  norit'e,  formerly  called  diorite,  is  much  more  common  than  the  fresh, 
but  in  general  appearance  the  two  scarcely  differ,  though  the  fresh  rock  more  often 
crumbles  with  boulder-like  forms  under  exposure  than  the  so-called  weathered  rock. 
The  change  from  the  fresh  norite  is  due  mainly  tc  the  re-arrangement  of  the  pyroxenes 
to  form  fibrous  hornblende  or  uralite  or  less  often  chlorite  or  serpentine,  with  some 
separation  of  iron  oxides.  The  labradorite  is  apt  to  be  fresh  long  after  the  hypersthene 
has  disappeared.  Weathering  is  less  pronounced  close  to  ore  bodies  than  at  a  distance 
ftom  them. 

The  norite  blends  gradually  into  micropegmatitic  quartz  diorite  or  syenite,  coarse- 
grained and  flesh-red  on  weathered  surfaces,  gray  on  fresh  ones.  The  main  difference 
is  the  increase  in  the  amount  of  quartz  intergrown  with  feldspar  and  the  partial  or 
complete  absence  of  hypersthene  or  augite.  Large  grains  of  epidote  are  generallj^* 
present. 

This  intermediate  rock  passes  on  the  acid  edge  into  quartz-diorite,  granodiorite  or 
granite  containing  large  ampunts  of  micropegmatite,  sometimes  three-fourths  of  the 
whole.  The  nucleus  of  the  granophyre  structure  is  almost  always  a  plagioclase  not  far 
from  andesine,  and  there  is  generally  some  orthoclase  in  addition  to  that  included  in 
the  micropegmatite.  The  plagioclases  are  often  plate-like.  As  dark  minerals  there 
are  always  hornblende,  mica  and  magnetite,  usually  also  epidote.  The  macroscopic 
appearance  of  the  rock  is  often  that  of  a  medium  or  fine-grained  syenite  or  granite, 
but  it  may  take  the  form  of  gneiss  or  felsite'  schist  or  of  fine-grained  green  schist, 
though  the  composition  does  not  greatly  vary. 

In  order  to  show  the  changes  from  the  basic  to  the  acid  side  of  the  eruptive  Prof. 
Walker  has  published  several  analyses  of  samples  from  the  Blezard-Whitson  lake  cross 
section  ;39  and  to  complete  our  knowledge  of  the  subject  several  more  analjrses  are 
added  here.  The  finding  of  micropegmatite  and  microcline  in  fresh  norite  at  the 
Greighton  mine  made  it  desirable  to  have  an  analysis  of  the  rock  (No.  2),  and  it  was 
also  thought  well  to  know  the  composition  of  the  green  schistose  rock  of  the  acid  ed^e 
at  Fair  bank  lake  (No.  8).    The  analyses  are  given  in  the  following  table: 


No.  1. 

No.  2. 

No.  8. 

No.  4. 

No.  6. 

No.  6. 

No.  7. 

No.  8. 

No.  9. 

No.  10. 

SiO 

56.89 

19.89 

.88 

7.U 

2.11 

8.11 

3.81 

1.04 

1.85 

.43 

.11 

.80 

60.15 

18.23 

1.61 

6.04 

8.22 

4.01 

1.28 

1.68 

.65 

1.84 

.23 

.29 

.25 

.14 

.17 

.16 

.54 

49.90 
16.32 

"isiM* 

«4.22 
6.58 
1.82 
2.25 

.76 
1.47 

.17 
trace 

51.62 

19.77 

.47 

6.77 

6.49 

S  16 

2.66 

.70 

1.68 

1.39 

.10 

trace 

68.48 

12.70 

2.41 

4.50 

.74 

1.41 

8.72 

3.86 

1.13 

.61 

.20 

.05 

64.85 
11.44 
2.94 
6.02 
1.60 
8.49 
3.92 
3.02 
.78 

tnute 

61.98 

18.08 

.66 

8.00 

1.76 

4.02 

3.18 

2.80 

].tt5 

.84 

.82 

.18 

trace 

68.95 

12.74 

.46 

5.15 

1.67 

1.72 

3.80 

8.28 

1.50 

.48 

.20 

.13 

trace 

69.27 

12.56 

2.89 

4.51 

.91 

1.44 

8.12 

8.05 

.76 

.78 

.06 

trace 

67.76 

Al,0.3 

14.00 

F^r::::::::;:::::::::;::::: 

"siis 

MgO 

1.00 

CaO 

•      4.28 

Na*0 

5.22 

KiO 

1.19 

H,o .'...!...;.;!.'!.'!.'.*." 

1.01 

TIO. 

.46 

P-Ofi 

.19 

MnO 

trarte 

BaO 

LrO 

................ 

••••••• 

NIO 

1 

Cu ! '.'.'...;;     '""' 

8 

.19 

Total 

100.53 

99.79 

99.03 

99.71 

99.81 

98.80 

98.76 

99.98 

99.85 

100.29 

Speciflc  gravity 

2.884 

3.026 

2.832 

2.673 

2.788 

2.767 

2.694 

2.724 

2.709 

38  G.  8.  0.,  Vol.  XIV,  Part  H,  p.  83. 

39Qtiar.  Jour.  Geol.  Soc  Lon.,  Vol.  LIII,  p.  56. 
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In  the  above  table  of  results  of  analyses,  No.  1  is  from  the  basic  edge  of  the 
northern  range  near  Onaping,  Mr.  E.  Q.  R.  Ardagh,  of.  the  Chemical  Department, 
School  of  Science,  Toronto  University,  being  the  analyst.  No.  2  is  from  the  basic 
edge  at  the  Creighton  mine  near  the  ore  body,  analyst  Mr.  M-  T.  Culbert  of  the  School 
of  Science.  Nos.  3  and  4  are  from  the  basic  edge  of  the  southern  range  near  Biezard 
mine,  analyst  Dr.  T.  L.  Walker.  No.  5  is  from  a  syenitic -looking  specimen  taken  frcm 
near  the  middle  of  the  Onaping  section,  analyst  Mr.  Ardagh.  No.  6  is  from  near  the 
middle  of  the  Biezard- Whitson  lake*  section,  analyst  Dr.  Walker.  No.  7  is  from  the 
ftcid  edge  of  the  Onaping  section,  the  rock  being  greenish  gray,  analyst  Mr.  Ardagh. 
No.  8  is  from  near  the  acid  edge  on  the  north  shore  of  Fairbank  lake,  the  rock  being 
dark  green  gray  and  somewhat  schistose,  analyst  Mr.  Ardagh.  Nos.  9  and  10  are 
from  points  near  the  acid  edge  of  the  Blesard-Whitson  lake  section,  Mr.  C.  B.  Fox, 
chemist  of  the  Hamilton  Iron  and  Steel  Company,  being  the  analyst  of  No.  9,  and 
Dr.  Walker  of  No.  10. 

The  table  is  so  arranged  ae  to  give  first  analyses  from  near  the  basic  edge  (Nos. 
1,  2,  3  and  4),  next  analyses  of  specimens  from  near  the  middle  of  the  eruptive  (Nqa. 
5  and  6),  and  finally  analyses  from  near  the  acid  edge.  The  results  disclose  a  larger 
amount  of  variation  than  might  have  been  expected,  especially  on  the  basic  side  of  the 
eruptive,  the  silica  running  frcm  49.90  to  60.15.  It  is  possible,  however,  that  No.  3 
is  not  a  typical  example  of  the  norite,  since  it  contains  so  large  an  amount  of  ferrous 
oxide  (13.54  per  cent)  as  to  suggest  the  presence  of  unusual  amounts  of  iron  ore,  or 
of  pyrrhotite.  It  is  probable  also  that  No.  2,  from  the  Creighton  mine,  errs  on  the 
other  side,  containing  more  quarts,  microcline  and  micropegmatite  than  the  normal, 
though  thin  sections  from  other  parts  of  the  rock  enclosing  the  Creighton  ore  body 
ahnost  all  show  considerable  amounts  of  these  minerals. 

The  intermediate  rocks  from  the  middle  of  the  eruptive  seem  to  differ  little  from 
the  examples  taken  from  nearer  the  acid  edge,  having  silica  contents  of  64.85  and  68.48 
per  cent.,  as  compared  with  61.93  to  69.27  per  cent.,  or  on  the  average  66.66  to  66.98. 

An  average  of  the  first  four  analyses  as  representing  the  basic  phafie  of  the  rock, 
and  of  the  last  six  as  representing  the  acid  phase  will  give  a  fair  idea  of  the  amount 
of  differentiation  which  has  taken  place  in  the  cooling  of  the  laccolithic  sheet.  It  is 
possible,  however,  that  in  the  case  of  No.  2  the  norite  absorbed  some  of  the  adjacent 
granitoid  gneiss.  At  the  actual  contact  of  norite  and  gneiss  there  is  sometimes  a 
reaction  rim  a  few  inches  wide  of  coarse  pegmatite  between  the  norite  and  the  more 
acid  rock.  It  may  also  be  that  No.  7,  from  the  acid  edge  near  Onaping,  has  become  some- 
what more  basic  than  the  normal  by  ' 'overhand  stoping''  and  absorption  of  the  over- 
lying tuff,  since  it  is  less  acid  than  No.  5  from  the  middle  of  the  section.  However 
No.  2  may  not  more  than  counterbalance  No.  3,  which  contains  so  large  an  amount 
of  iron,  and  No.  7  will  not  greatly  affect  the  average  of  the  six  examples  of  the  acid 
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Ai,a, 

Fe^, 

Feb 

MgO 

CaO 

Na,0 

K,0    

H,0 

TIO,    
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Minor  subatances 


Basic 
Average. 


Per  cent. 

54.615 

18.487 

.590 

8.865 

4.510 

6.715 

2.267 

1.417 

1.085 

1.157 

.152 

.122 

.820 


Acid 
Average. 


Per  cent 

66.878 

12.745  . 

1.543 

5.562 

1.263 

2.127 

3.827 

2.787 

1.188 

.502 

.202 

.060 


Average  of 

whole 
eruptive. 

Per  cent. 

61.970 

15.022 

1.362 

6.688 

2.542 

4.322 

8.203 

2.239 

1.147 

.763 

.182 

.065 


99.752 


99.279 


99.500 
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In  a  general  way  about  one-half  of  the  southern  edge  of  the  laccolithic  sheet  is 
bAdic^rwhile- the  basio* portion  of  the  northern  range^  including  the  Blue  lake  portion, 
is  "nopjr'  much  narromrer,  perhaps  averaging  not  more  than  a  quarter  or  even  an  eighth  of 
tha-.lull  width  of  the  eruptive.  An  estimate  of  the  relative  areas  of  the  basic  and 
aoid  phases  respectively  gives  about  one  part  of  basic  rock  to  one  and  a  half  of  acid 
rock.  Accepting  theee  proportions  as  approximately  correct  thje  average  composition 
of\  the  whole  sheet  is  given  in  the  third  column  above. 

In  this  computation  the  pyrrhotite  and  chalcopyrite  of  the  ore  bodies  have  not 

been  taken  into  account.     Although  2,000,000  tons  of  ore  have  been  mined   and   the 

amount  of  ore  '^in  sight''  may  be  reckoned  at  several  millions  more,  it  would  be  rash 

to   attempt   to    estimate  the  total   amount    of   sulphides  originally   contained   by    the 

magma,  since  we  do  not  know  how  many  millions  of  tons  have  been  removed  by  .erosion 

during  the  ages  since  the  eruption, .  which  took  place  not  later  than  Cambrian  times ; 

nor  do  we  know  how  much  ore  exists  in  the  depths,  as  downwards  continuations  of 

known  ore  bodies  or  in  ore  bodies  which  do  not  reach  the  surface.     However  we  can 

hardly  assume  that  the  sulphides  existed  to  the  amount  of  cubic  miles,  and  i^he  eruptive 

sheet  still  remaining  after  the  vast  period  of  erosion  is  estimated  at  600  cubic  miles, 

sot. that  the  sulphides  in  the  total  magma  formed  probably  only  a  fraction  of  one  per 

cent.,  and  so  are  of  relatively  little  account.     Prof.  Vogt  speaks  of  the  Sudbury  gabbro 

»s  containing  originally -about  0.05  per  cent.,  which  may  serve  as  a  guess  at  the  true 
proportion..4o 

According  to  the  new  classification  of  rocks  the  average  composition  of  the  basic, 
and^  acid  phases  work  out  as  Harzose,  and  Adamellose.  The  norm  for  the  basic  and 
acid  phases,  and  for  the  average  rock  is  as  follows: 


Basic.  Acid. 


Avera^  rock. 


Qiinriz 9.24  ,  20.76  17.94 

Orthoclwe i      8.84  I  22.24  12.79 

Albite 19-39 \   M  09  I  81.06X„,.  27.25 

Anorthite |    32.53/  ^^•*"  i  6.67  f  '*^''*  !  20.02, 

fCaOSiOs I  2.44^               ,        .22' 

Dlop8ide{  MprO-SIOj .70  V    3.99'        .08 


.16 


/ 


47.27 
.46 


iFeOSiO, 

Hvoerathene  /MkOSIO, 11.801   ...  ,(,  ;      2.40\     o  ,.         6.40\  ,-  ,» 

Hyperemene  ^p^Q.giQ   12.80/  ^*-'"  ,      6.34/    **•'*        9.77/*^-'^ 


Omitting  unimportant  ingredients,  such  as  titanic  iron  ore,  apatite  and  water, 
we  see  that  the  basic  phase  consists  essentially  of  52  per  cent,  of  labradorite,  8  or  9 
per  cent,  each  of  quartz  and  potash  feldspar,  and  24  per  cent,  of  magnesia  and  iron 
fiilii.ates. 

The  rock  of  the  more  acid  phase  consists  of  21  or  22  per  cent,  each  of  quartz  and 
potash  feldspar,  38  per  cent,  of  oligoclase  and  IS  per  cent,  of  magnesia-iron  silicates. 

The  average  cf  the  whole  eruptive,  as  represented  in  our  analyses  and  weighted  by 
taking  two  parts  of  acid  to  one  of  basic  rock  to  correspond  with  the  field  relations, 
works  out  as  Harzose  of  an  acid  kind. 

The  norm  of  the  rocks  worked  out  above  corresponds  fairly  with  the  mode  in  the 
basic  edge  norite  except  that  monoclinic  augite  replaces  some  hypersthene,  and  in  the 
average  acid  phase  of  the  eruptive  hypersthene  is  largely  replaced  by  hornblende. 

'  Older  Norite  and  Lavas 

Associated  with  the  basic  edge  for  a  number  of  miles  along  the  southern  nicUsl 
range,  but  evidently  much  older  than  the  nickel  eruptive,  is  a  range  of  hills  often 
high  and  rugged,  which  have  been  generally  referred  to  and  mapped  as  greenstones. 
Their  extraordinary  mixture  of  characters,  including  rocks  such  as  norite,  greenstone, 

40  Tram.  Am.  Inst.  Min.  Engineers,  Vol.  XXXI,  1901,  Problems  in  the  Geology  of  Ore  Deposit*, 
p.  129. 
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diorite  porphyrite  and  amygdaloid^  with  some  slaty  graywack^  undoubtedly  of  sedi- 
mentary origin,  make  it  difficult  to  define  the  rocks  as  a  whole.  The  frequent  occur- 
rence of  ''pillow  structure/'  often  with  an  amygdaloidal  edge  to  the  pillows,  shows 
that  at  least  a  part  of  the  series  consists  of  lava  flows. 

The  only  rock  which  is  at  all  fresh  ifi  the  norite,  which  may  now  be  described. 
Macroscopically  and  microscopically,  it  differs  entirely  from  the  nickel-bearing  norite. 
It  is  usually  very  fine-grained  and  rather  dark  gray  on  fresh  surfaces,  and  on  weathered 
surfaces  pale  gray  with  numerous  raised  bands  or  narrow  ridges  of  green,  often  in 
two  or  more  directions,  forming  meshes.  In  some  places  the  fine  ground-mass  contains 
hornblende  crystals  from  a  third  to  a  half  inch  in  diameter,  which  project  from  the 
weathered  surface.  Less  often  there  are  irregular  white  patches  of  about  the  same 
size  along  with  the  hornblende,  giving  a  pale  gray  surface  speckled  with  dark  green 
and  white  blotches,  suggesting  a  porphyrite.  There  are  all  transitions  from  the 
fresh,  gray  norite  through  rocks  half  changed,  to  greenstones  or  hornblende  porphyrites 
completely  changed  to  green  minerals,  and  it  is  probable  from  the  field  relations  that 
part  or  all  of  the  greenstones  was  originally  norite. 

Thin  sections  of  the  gray  rock  are  usually  surprisingly  fresh  in  appearance  except 
for  narrow  bands  of  green  hornblende  along  minute  fissures,  and  four  minerals  in 
small  equi-dimen^ional  grains  or  crowded  crystals,  usually  make  up  almost  the  whole 
of  the  rock,  hypersthene  or  enstatite,  a  monoclinit  augite,  plagioclases  (bytownite) 
and  magnetite.  Usually  the  two  pyroxenes  are  very  much  alike,  with  strong  outlines 
against  the  feldspars,  pale  brownish  gray  in  color  with  faint  greenish  and  reddish 
change  of  color  or  none  at  all,  and  a  suggestion  of  crystal  outline.  Here  as  in  so 
many  other  norites  certain  pleochroic  sections,  in  general  appearance  exactly  like  the 
hypersthene,  have  a  considerable  angle  of  extinction  from  the  cleavages  or  the  edge 
of  a  prism,  so  that  they  are  really  monoclinic.  It  seems  as  if  the  hypersthene  is  merely 
a  monoclinic  pyroxene  with  0^  eictinction  angle,  and  with  transitions  to  an  unnamed 
monoclinic  form  of  the  same  composition,  but  with  large  extinction  angles,  'the 
rhombic  variety  of  pyroxene  is  generally  in  largest  amount,  and  the  two  pyroxenes 
make  up  as  a  rule  more  than  half  the  section.  The  plagioclase  is  in  short  stout  crystals 
with  few  twin  planes,  and  in  many  cases  the  crystal  form  is  fairly  perfect.  The  mag- 
netite makes  up  perhaps  a  twentieth  of  the  whole  rock. 

Beside  the  ordinary  even-textured  variety  of  norite,  or  micro-norite,  there  are 
porphyritic  ones  in  which  a  few  large  and  generally  elongated  crystals  of  hypersthene 
or  augite  are  embedded,  and  these  may  be  poikilitic,  including  small  grains  of  the 
feldspar.  In  other  sections  the  porphyritic  crystals  are  hornblende,  green  or  brown, 
rough  edged  and  always  poikilitic,  sometimes  thickly  crowded  with  clear  feldspars. 
They  may  represent  former  augites,  though  this  seems  doubtful,  since  both  minerals 
sometimes  occur  porphyritically  in  the  same  section.  The  magnetite  is  often  in  good 
crystal  forms,  the  grains  being  relatively  large.  In  most  cases  none  of  the  minerals 
show  a  trace  of  weathering  except  as  mentioned  before,  along  thin  seams  where  horn- 
blende develops. 

The  rarer  variety  cf  micro-norite,  which  has  white  patches  like  porphvritic  feldspars, 
shows  the  same  composition  as  the  others,  the  white  areas  being  formed  of  labradorite 
in  the  same  short  stout  crystals  as  elsewhere,  but  without  pyroxene  or  magnetite. 
There  are  occasionally  sections  wholly  or  almost  wholly  composed  of  the  plagioclases, 
80  that  there  are  varieties  of  rock  having  the  same  general  character  which  might  be 
named  norite,  gabbro  (where  monoclinic  pyroxene  outweighs  the  rhombic),  and  anorth- 
osite,  with  norite  porphyrite  or  hornblendic  norite  and  rarely  biotite  norite. 

Some  of  the  green  rocks  associated  with  the  gray  ones  seem  to  be  merely  the  same 
rock  weathered,  secondary  hornblende  replacing  pyroxene,  but  the  short  equi-diametered 
plagioclases  remaining.  In  other  cases,  however,  the  greenstones  consist  mainly  of 
fibrous  hornblende  with  some  magnetite,  and  occasionally  quartz,  but  with  little  or 
no  feldspar;  where  one  cannot  assume  that  they  have  descended  from  the  norite. 
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The  * 'pillows/'  if  large,  are  sometimes  formed  of  characteristic  micro-norite  in 
the  middle  and  hornblendic  material  on  the  outside,  the  supposed  amygdules  confiisting 
of  about  equal  parts  of  plagioclase  and  unstriated  feldspar,  with  a  little  quartz.  The 
contents  hardly  seem  characteristic  for  an  amygdule,  but  the  bomb  or  pillow  form  and 
the  development  of  the  white  spots  only  near  the  outside  of  the  mass  and  not  m  the 
middle  may  be  taken  as  proof  that  they  are  really  surface  eruptives. 

The  hornblende  porphyrite  associated  with  the  older  norite  i^  probably  derived 
from  it,  though  this  is  not  always  certain.  Those  which  have  a  fine-grained  ground-mass 
with  minute  crystals  of  pUgioclase  mixed  with  hornblende  and  large  poikilitic  crystals 
of  hornblende  enclosed  are  probably  derived  from  the  porphyritic  variety  of  norite. 
Others  with  hornblende  alone  or  with  quartz  instead  of  feldspar  can  hardly  be 
accounted  for  in  this  way. 

In  addition  to  the  very  fine-grained  older  norites  in  the  complex,  there  are  some 
coarse-grained  ones,  gray  with  dark  green  and  sometimes  white  mottlings,  which  look 
very  different  from  those  described,  but  sections  show  the  same  minerals  only  differently 
arranged.  The  plagioclase  is  in  minute  grains  almost  as  if  crushjed,  but  the  pyroxene 
is  always  in  large  irregularly-shaped  poikilitic  crystals.  As  it  is  mainly  monoclinic  the 
rock  must  be  called  gabbro.  The  dark  green  patches  are  of  secondary-looking  horn- 
blende. 

The  older  norite  or  the  micrO-ncrite  as  it  has  been  named  in  this  report  must  have 
antedated  the  nickel  eruptive  by  a  very  long  time,  since  the  sedimentary  series  10,000 
feet  thick  was  piled  up  on  them  before  the  irruption  of  the  laccolithic  sheet;  yet  they 
are  so  uniformly  confined  to  a  comparatively  narrow  band  along  the  southern  nickel 
range  and  a  few  points  on  the  northern  range  that  one  cannot  resist  the  idea  that  they 
came  from  the  same  hearth.  They  are,  however,  much  more  basic  than  the  nickel  range 
rock,  since  pyroxene  generally  makes  up  half  their  bulk,  magnetite  is  present  in  con- 
siderable amounts,  and  quartz  or  potash  feldspars  scarcely  occur.  They  are  not  known 
to  contain  nickel  except  where  an  ore  body  lies  against  them  sending  small  stringers 
into  the  older  rock. 

An  analysis  of  a  typical  specimen  from  near  Murray  mine  has  been  made  by  Mr. 
J.  A.  Horton  of  the  Chemical  Department,  School  of  Science,  Toronto,  with  the  follow- 
ing results: 

Percent. 
SiOj 46. B9 

AlA H.28 

FejOa 2.00 

FeO 12.82 

MnO 11 

MgO 8.15 

CaO 18.82 

Na-O 96 

pA 19 

no* 1.28 

Moisture 08 

Sulphur 12 


99.97 
Specific  gravity 3.24 

This  corresponds  normally  to  the  following  mineral  composition: 

Per   oent. 

Bjrtownite    42.57 

Diopaide    25.73 

Hy|>er8thene    20.76 

Olivine    5.34 

Titanic   Iron   Ore    4.98 

Apatite    34 

Pyrite    27 

The  mode  of  the  rock  does  not  differ  greatly  from  the  norm.  No  olivine  has  been 
recognized,  but  a  small  amount  may  really  be  present,  as  the  rock  is  very  fine-grained, 
and  part  of  what  has  been  taken  for  augite  is  not  unlike  olivine  in  appearance.    If  I 
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haTO  worked  it  out  correctly  by  the  new  system,  it  is  a  percalcic  rock  of  the  order 
Gallare,  under  the  subclass  Salfemone  of  the  class  Salf emane ;  and  may  be  named  Keda- 
bekase. 

It  is  curious  that  the  sulphide  commonly  found  in  the  older  norite  is  pyrite  and  not 
pyrrhotite.  In  comi>06ition  thi£  rock  comes  much  closer  to  the  European  norites  with 
which  pyrrhotite  is  associated  than  does  the  acid  norite  of  the  Sudbury  nickel  eruptive.  4> 

NORITE  OF  THE  INTERIOR  BASIN 

While  the  -characterifltic  norite  of  the  nickel  eruptive  is  confined  to  the  basic  portion 
of  the  sheet,  it  is  known  that  in  one  place  at  least  norite  of  a  somewhat  different  kind 
occurs  near  the  acid  edge,  penetrating  the  basal  conglomerate.  At  the  southwest  end 
of  Trout  lake  in  Bowell  township,  near  a  small  zincblende  deposit  on  location  W  D  252, 
a  specimen  of  dark  green  rock  weathering  brown,  taken  as  representing  a  part  of  the 
country  rock,  proves  to  consist  of  hypersthene,  diallage  and  labradorite,  the  latter  making 
less  than  half  the  section.  There  are  also  a  very  little  interstitial  quartz  and  still  less 
micropegmatite.  Some  of  the  rather  lath-shaped  feldspars  are  ot  earlier  crystallization 
than  the  hypersthene,  but  other  parts  are  later.  The  feldspars,  though  decidedly  fresh, 
are  rather  untransparent  at  the  edges  because  of  a  brown  coloration,  the  centres,  which 
have  a  different  extinction  angle,  being  clear.  The  hypersthene  seldom  shows  good 
crystals  with  elongated  forms  as  it  does  in  the  basic  edge  norite.  This  norite  waa  not 
distinguished  from  greenstone  in  the  field,  and  no  detailed  work  was  done  to  define  its 
boundaries  or  its  relations  to  the  nickel  eruptive. 

PERIDOTITE 

Beside  the  comparatively  basic  older  norites  and  greenstones  in  a  few  localities  along 
the  northern  range  still  more  basic  rocks  have  been  found  as  part  of  the  country  rock 
of  ore  bodies  and  are  therefore  probably  older  than  the  nickel  eruptive.  The  freshest 
example  ia  frohi  test  pits  in  Levack  township  about  five  miles  north  of  Onaping,  where 
a  dark  gray  green  fine-grained  rock  accompanies  the  ore.  A  thin  section  proves  Hiat 
the  rock  consists  chiefly  of  olivine,  more  than  half  of  which  has  been  changed  to  ser- 
pentine and  magnetite,  which  not  only  encloses  the  olivines  but  cuts  across  its  crystals 
wherever  fractures  existed.  There  are  in  addition  small  quantities  of  augite  and  of  brown 
biotite. 

On  location  W  D  155,  in  Bowell  township,  part  o(  the  rock  beside  the  ore  deposit 
is  dark  gray  serpentine  weathering  rusty  white.  A  thin  section  shows  only  a  remnant 
of  olivine  and  a  few  crystals  of  striated  feldspar  in  the  mass  of  serpentine  and  iron  ores. 

There  is  no  direct  evidence  to  show  that  the  peridotites  belong  to  the  family  of  rocks 
-connected  with  the  nickel  eruptive  beyond  the  fact  that  they  occur  beside  the  basic  edge. 

LACCOLITHIC  NORITE  SOUTHEAST  OF  SUDBURY 

An  irregular  mass  of  norite  rising  lacoolithically  to  the  east  of  Sudbury  and  .extend- 
ing several  miles  southwest  from  Ramsay  lake  to  the  north  side  of  Kelly  lake,  has  no 
apparent  connection  with  the  laccolithic  sheet  of  the  nickel-bearing  rock  and  seems  t6 
be  older  than  it,  though  this  is  not  easy  to  prove  positively,  since  it  nowhere  comes 
within  three  miles  of  the  southern  nickel  range,  with  which  it  is  roughly  parallel.  The 
last  outcrop  of  the  Copper  Cliff  offset,  at  Evans  mine,  is,  however,  only  a  quarter  of  a 
mile  from  its  northwest  side  near  Kelly  lake,  but  there  is  so  little  likeness  between  the 
band  of  rock  here  described  and  the  norite  rich  in  ore  of  the  offset  that  they  probably 
have  no  direct  relationship. 

It  may  be  that  this  irregular  band,  half  a  mile  wide  and  more  than  seven  miles  long, 
is  really  the  edge  of  a  sheet,  but  if  so  there  ^'s  no  evidence  of  differentiation  of  the  sheet 
into  a  lower,  basic,  edge  and  an  upper,  acid,  edge  as  in  the  nickel  eruptive. 

4iZirkel,  Petrorraphie,  Bd.  11,  pp.   790-1-2. 
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The  rock  is  commonly  medium  to  coarse-Krained,  greenish  gray,  and  so  far  weatheied 
as  to  contain  no  remnants  even  of  the  original  pyroxene.  Only  one  of  my  thin  sections. 
from  a  point  on  the  hill  east  of  Sudbury,  is  fresh  enough  to  show  that  the  rock  is  reallv 
norite,  though  of  a  somewhat  different  type  from  that  of  the  "basic  edge."  It  is  never 
dark  gray  in  color,  does  not  contain  blue  bleba  of  quartz  nor  large  biotite  scales,  and  h 
never  spotted  with  ore,  like  the  nickel'bearing  norite,  though  a  little  pyrrhotite  has  been 
found  in  it. 

The  freshest  section  consists  to  the  extent  of  about  one-half  of  labradorite,  the  pyrox- 
enes making  up  the  rest  of  the  rock,  diallsge  probably  in  slightly  larger  amounte,  so  thai 
the  rock  should  perhaps  be  called  gabbro  instead  of  norite.  The  rhombic  pyroxene  bss 
an  exceedingly  pale  dichroism,  so  that  it  is  enststite  rather  than  hypersthene.  Theri' 
is  very  little  magnetite,  no  apatite  was  observed,  and  quartz  is  almost  absent-  The 
sections  of  weathered  rock  have  the  pyroxene  completely  changed  to  pale  green  horn- 
blende or  sometimes  partly  to  chlorite.  A  little  quartz  is  occasionally  found  in  interstii-es 
and  rarely  also  micropegmatite. 

The  most  interesting  feature  of  this  band  of  norite  or  gabbro  is  the  immense  wbit« 
segregations  which  run  irregularly  along  the  hill  tops  and  perhaps  represent  the  acid 
phase  of  the  nickel  eruptive  though   in  much  smaller   proportion.      Similar    but     nmch 


gabbro. 

I  nickel  range  near   £lsi 

complete,  never  r^ultin 


Hill  euBtof  Siiciljury  ; 
smaller  formations  are  found  along  the  basic  edge  of  the  mai 
and  Murray  mines,  but  there  the  differentiation  is  much  less 
in  targe  masses  of  solid  quartz  in  the  middle. 

Very   good   illufitrations  of   these  segregations  are  found  on  the  bills  just    east    < 
Sudbury  and  at  the  quartz  mine  south  of  Copper  Cliff,  from  which  already  hundreds  i 
tons  of  quartz  have  been  taken.     At  the  latter  point  the  width  of  the  segregations 
aViut  100  yards  and  the  somewhat  discontinuous  row  of  white  outcrops  is  at  least  faa 
a  mile  long. 
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The  ordinary  gray  green  gabbro  passes  rapidly  into  a  darker  green  band  much  coarser 
in  texture  and  containing  little  feldspar.  The  cleavages  of  the  hornblende  are  often 
curved  or  twisted.  Then  there  is  a  band  of  mixed  hornblende  and  white  feldspar  in  very 
large  crystals,  the  hornblende  often  as  prisms  several  inches  long^  the  centre  of  the  prism 
being  filled  with  white  feldspar.  Next  comes  a  considerable  width  of  white  binary  granite, 
very  large-grained,  and  also  graphic  granite,  the  quartz  often  in  larger  quantity  than 
the  feldspar.  At  the  centre  of  the  large  segregations  there  may  be  fifty  feet  of  almost 
pure  glassy  quartz.  With  the  inner  white  parts  of  the  mass  there  are  frequently  sul- 
phides, pyrrhotite  especially,  but  never  in  workable  amounts. 

Thin  sections  representative  of  these  exceedingly  coarse  rocks  are  hard  to  make, 
since  a  single  section  may  be  all  of  one  material.  The  hornblende  is  secondary-looking 
and  rather  pale  green,  not  far  from  actinolite ;  the  white  minerals  are  plagioclase  (oligo- 
clase  towards  albite),  orthoclase  (or  at  least  an  unstriated  feldspar),  and  quartz,  the  lat- 
ter often  in  comparatively  wide  bands  in  the  feldspar,  causing  tke  graphic  structure.  A 
very  little  muscovite  occurs  also.  Different  parts  of  the  mass  might  be  called  amphibo- 
lite,  malchite,  acid  anorthosite,  binary  granite,  pegmatite  and  vein  quartz. 

These  curious  masses  of  coarse  white  minerals  much  richer  in  alkalies  and  silica 
than  the  average  rock,  but  cut  off  from  it  by  the  ring  of  hornblende,  probably  represent 
the  last  remnants  of  the  magma,  accumulated  and  consolidated  in  the  centre  of  the  band 
after  the  outer  parts  had  already  taken  shape  -,  resembling  in  origin  thje  coarse  pegmatite 
dikes  which  end  an  eruption  of  deep  seated  granite,  but  without  the  outlet  into  fissures 
which  the  hot  pegmatite  solution  finds  for  its<^lf . 

It  is  possible,  however,  that  the  apparent  segregations  are  really  large  masses  of 
qnartzite  or  arkose  incompletely  digested  by  the  gabbro. 

GRANITES  ASSOCIATED  WITH   THE  NICKEL  ERUPTIVE 

Beside  the  granite  and  granitoid  gneiss  of  the  Laurentian,  which  are  much  older 
than  the  sheet  of  nickel  eruptive  and  underlie  it,  there  are  coarse  and  medium-grained 
granite  and  granitoid  gneiss,  probably  not  very  different  in  age  from  the  nickel  eruptive, 
bnt  sometimes  a  little  older  and  sometimes  younger.  As  they  occur  in  bands  parallel 
to  the  southern  nickel  range  and  at  no  great  distance  from  it,  they  may  be  supposed 
to  have  some  oonnection  with  the  nickel  rock  in  origin,  perhaps  having  segregated  from 
the  same  magma  before  or  after  the  magma  of  the  laccolithic  sheet  reached  its  present 
position.  The  coarse-textured  granitoid  gneiss,  often  porphyritic,  is  in  my  opinion 
generally  older  than  the  nickel  rock,  but  is  younger  than  the  micro-norite  described 
above,  since  it  has  swept  off  masses  of  greenstone  and  green  schist  supposed  to  be  derived 
from  them. 

The  granitoid  gneisses  are  best  shown  along  the  railway  between  North  Star  and 
Creighton  mines^  where  they  are  coarse  in  texture  with  porphyritic  flesh-colored  orfho- 
clases  sometimes  an  inch  in  length  crowded  together  with  an  equal  amount  of  gray  finer- 
grained  ground-mass.  Thin  sections  show  an  ordinary  hornblende  granite,  consisting  of 
quartz,  orthoclase,  microperthite,  a  little  plagioclase,  much  hornblende  and  a  little 
biotite.  There  is  no  micropegmatite  in  the  sections  studied.  The  porphyritic  crystals 
are  orthoclase,  sometimes  a  little  crushed  at  the  edges.  While  micropegmatite  seems 
absent  from  the  normal  rock  there  is  a  reaction  rim  an  inch  or  two  wide  at  the  contact 
of  norite  with  this  granite  in  the  Creighton  open  pit,  which  shows  coarse  pegmatitic 
int;ergrowths,  forming  crystals  often  more  than  an  inch  in  diameter.  As  the  norite  at 
this  mine  contains  appreciable  amounts  of  micropegmatite,  such  a  reaction  rim  is  not 
surprising. 

The  rock  just  described  passes  by  gradations  into  a  darker  gray  rock  with  much 
more  hornblende  and  less  quartz,  which  should  be  called  syenite. 

Near  Copper  Cliff  there  is  a  porphyritic  granitoid  gneiss,  paler  in  color  and  with 
smaller  phenocrysts,  which  has  been  used  as  building  stone  in  the  town.  It  contains  more 
quartz  than  the  Creighton  rock,  and  little  or  no  hornblende,  but  biotite  in  small  quan- 
tities.   The  feldspar  is  mainly  microcline,  but  there  is  some  orthoclase  and  oligoclase. 
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Similar  gneiss  has  been  collected  from  other  places^  but  has  not  been  studied  in  thin 
sections. 

While  the  coarse  granitic  rocks  are  generally  older  than  the  norite,  there  is  a  medium- 
grained  flesh-red  granite  covering  considerable  areas  from  near  Elsie  to  Little  Stobie, 
which  is  undoubtedly  later  in  age,  since  it  penetrates  the  edge  of  the  norite  at  Murray 
mine.  The  rock  is  normal  granite  with  much  quartz  and  microcline,  some  microperthite 
and  orthoclase,  a^ little  oligoclase^  a  small  amount  of  biotite  and  still  less  muscovite. 
No  micropegmatite  was  observed. 

As  this  granite  occurs  close  to  both  the  nickel  eruptive  and  the  older  norite  it  is 
probably  a  later  member  of  the  same  family  of  rocks.  An  analysis  by  Mr.  James  Horton 
gives  the  following  results: 

•  *  Percent. 

SlOj 75.62 

AljO.,       . . , 11 .02 

FBiOi 3.17 

FeO 1.29 

MuO 12 

MkO 26 

CaO 58 

K,0 6.33 

NiuO 8.11 

TiO, 16 

H,0 10 

lOU.Tti 

Specific  gravity,  2.59. 

It  is  evidently  a  quite  acid  granite.  Calculating  the  normal  minerals  for  the 
chemical  composition  we  find  the  following: 

Per  cent. 

Suarti    35.76 
rthoolase    31.14 

Albite    26.20 

Anortbtte    3.06 

Hypersthene    62 

Ferric   oxide    63 

Probably  part  of  the  sodium  belongs  to  the  orthoclase,  since  the  extinction  angles 
of  the  plagioclase  correspond  to  oligoclase  and  not  to  albite.  According  to  the  new 
system  the  rock  may  be  called  Omeoze,  a  dopotassic,  peralkalic  rock  belonging  to-  the 
order  Britannare,  but  near  the  boundary  of  Columbare.  It  is  the  most  acid  of  the  mcks 
supposed  to  have  sprung  from  the  hearth  of  the  nickel-bearing  eruptive. 

GRANITE  FROM  DIKES 

Several  dikes  of  granite  near  Copper  Cliff  are  evidently  later  than  the  norite,  since 
they  cut  the  nickel  rock.  They  are  gray,  and  consist  mainly  of  quartz,  orthoclase  ami 
oligoclase  with  some  biotite  and  muscovite.  A  few  masses  of  flesh-colored  granite  enclosed 
in  norite,  probably  as  dikes,  northwest  of  Murray  mine  and  of  Little  Stobie  are  of  much 
the  same  character. 

As  small  dikes  in  larger  dikes  of  diabase,  a  grayish  fine-grained  granite  forms  the 
latest  rock  in  the  region,  perhaps  a  last  upflow  of  the  original  magma  from  which  thfe 
eruptives  described  above  had  their  origin.  It  consists  essentially  of  quartz  and  ortho- 
clase with  a  little  oligpclase,  the  only  dark  mineral  being  biotite,  which  in  two  out  of 
three  sections  is  changed  to  chlorite.  Except  for  the  slightly  porphyritic  habit  of  a  few 
feldspar  crystals,  there  is  little  to  mark  this  as  a  dike  rock. 

It  is  surprising  to  find  all  the  granites  associated  with  the  nickel  eruptive,  repre- 
senting as  they  do  at  least  three  ages,  so  very  different  frOBi  the  acid  edge  of  the  erup- 
tive itself.  The  latter  almost  always  consists  to  the  extent  of  more  than  one-half  of 
micropegmatite,  the  feldspar  being  orthcclase  with  a  larger  amount  of  plagioclase; 
while  the  other  granitic  rocks  never  have  a  micropegmatitic  structure  except  for  an  inch 
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n*  tTO  in  contact  with  the  uorite  at  a  few  of  the  mines.  The  granites  have  always  a 
much  larger  amount  of  pota«h  than  of  eoda  feldspars  also,  which  makes  another  point 
of  contrast.  It  is  clear  that  they  are  not  direct  derivatives  of  the  nickel  eruptive  magma, 
though  they  probably  originated  in  the  same  source  at  earlier  or  later  times. 


Granite  dike  in  diabase,  weet  of  Sudbury. 
DIABASE 

Except  for  the  fen-  small  dikes  of  granite  which  cut  then),  diabase  is  the  youngest 
rocks  of  the  Sudbury  district,  cutting  all  the  others  as  dikes.  The  dikes  are  numerous 
sad  generally  contain  very  fresh  material,  which,  however,  very  readily  weathers  into 
ipheroidsl  forms.  Professor  Walkeri>  and  Dr.  Barlowu  have  paid  considerable  attention 
to  these  handfiome  rocks,  the  "former  having  analysed  a  specimen,  and  the  latter  having 
napped  a  number  of  the  dikes  near  Sudbury.  Some  of  the  dikes  are  very  porphyritic, 
containing  tabular  plagiocla«e  cryntals  of  all  sizes  up  to  a  square  inch  in  area,  but  other 
dikes  near  by  are  not  porphyritic.  The  larger  dikes  are  very  fine-grained  at  the  edge 
tod  gradually  become  coarse-grained  in  the  middle;  and  where  the  dikes  cut  ore,  aa  at 
the  Creighton  mine,  their  edges  may  be  chilled  bo  far  as  to  become  glassy.  In  the  ore 
there  are  curious  boulder-like  projections  from  the  dikes,  as  if  occupying  rounded  cavities 
in  connection  with  the  fissure  filled  by  the  diabase. 
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There  are  probably  diabase  dikes  of  two  ages  in  the  region,  one  the  exceedingly 
fresh  rock  just  referred  to,  and  a  less  numerous  class,  now  greatly  weathered,  the  por- 
phyritic  dikes  belonging  to  the  first  class.  The  coarser  parte  of  the  dikes  consist  of 
plagioclase  (labradorite),  at  least  one-half,  lilac  or  reddish  brown  augite  a  quarter,  \)liv- 
ine  one-fifth,  and  biotite,  magnetite  and  apatite  for  the  rest.  The  plagioclase  is  dis- 
tinctly ophitic  and  often  imbedded  in  the  augite  or  even  the  olivine.  The  order  of 
succession  is  magnetite  and  apatite,  olivine  with  plagioclase  partly  overlapping  it, 
plagioclase,  augite;  all  the  other  minerals  being  sometimes  enclosed  in  the  last  mineral. 

In  smaller  dikes  or  near  the  edge  of  larger  ones,  plat^like  phenocrysts  of  plagioclase 
are  enclosed  in  a  fine-grained  ophitic  ground-mass  of  the  minerals  named  above;  and 
at  the  edge  of  dikes  against  ore  the  porphyritic  crystals  of  plagioclase  and  also  of  augits 
are  contained  in  a  glassy  basis  pierced  in  every  direction  by  minute  plagioclases.  Hany 
of  the  larger  laths  of  the  second  crop  of  plagioclase  have  narrow  inclusions  of  glass  in 
the  centre. 

The  type  just  described  is  best  displayed  at  Creighton  mine,  but  Hie  coarser-grained 
varieties  are  widely  spread  in  the  region. 

The  dikes  which  are  thought  to  be  older  may  occur  with  the  other  ones,  but  it  h^ 
not  been  proved  that  the  others  cut  them.  They  are  not  porphyritic,  are  less  ophitic 
than  the  fresh  diabases,  and  the  augite  and  olivine,  if  any  of  the  latter  mineral  existed, 
are  completely  changed  to  secondary  hornblende,  magnetite  and  leucoxene.  There  is 
present  also  a  little  quartz,  which  is  entirely  absent  from  the  fresher  rock. 

The  results  of  an  analysis  of  fresh  olivine  diabase  from  a  dike  near  Murray  mine 
is  given  as  follows  by  Prof.  Walker : 

Per  cent. 

SiOa 47.22 

AljO, 16.62 

FejOs 8.32 

FeO 12.40 

MsrO 3.33 

CaO 9.61 

Na«0 3.40 

K,0 67 

H;0 80 

TfOj 3.fi2 

Pj  Ob 33 

MnO 04 

BaO 01 

CuO trace. 

NIO 027.S 

CoO oofys 


I 


Total 100.803 

Specific  gravity 3.01 

The  analysis  shows  that  the  rock  is  very  basic,  much  more  so  than  the  nickel- 
bearing  norite,  but  that  it  contains  only  a  little  nickel.  The  large  amount  cf  titanium 
accounts  for  the  peculiar  lilac  or  reddish  color  of  the  augite. 

Whether  the  diabase  is  to  be  looked  on  as  almost  the  last  member  of  the  succession 
of  segregations  from  the  great  nickel-bearing  magma  is  not  certain.  Dr.  Barlow  suggests 
that  the  weathered  diabase  containing  some  quartz  near  Copper  Cliff  is  connected  with 
the  norite  of  the  eruptive.  These  dikes  are  undoubtedly  later  than  the  norite,  which 
they  cut  sharply  across,  but  they  may  belong  to  the  succession.  The  fresh  (divine  diabase 
seems  to  me  more  probably  distinct  from  the  main  hearth,  since  very  similar  olivine 
diabase  porphyrite  cccurs  as  dikes  at  various  places  to  the  west,  e.g.  north  of  Lake 
Superior,  where  no  connection  with  any  nickel  eruptive  can  be  assumed.  Exactly  why 
such  similar  dike  rocks  should  have  been  erupted  from  point  to  point  along  a  distance 
of  hundreds  of  miles  is  hard  to  explain.  The  western  dikes  are  generally  supposed  to 
have  a  connection  with  volcanic  activity  during  Keweenawan  times,  when  they  penetrated 
the  Animikie  and  lower  rocks,  and  it  is  not  improbable  that  the  fresh  Sudbury  oliv^ine 
diabases  are  of  the  same  age  and  conected  with  similar  phenomena. 
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It  should  be  mentioned  that  olivine  diabase  is  not  confined  to  well  defined  dikes  in 
the  Sudbnry  region,  though  that  is  its  commonest  mode  of  occurrence.  On  the  south  half 
as  lot  11,  con.  VI,  of  Denison  township  an  irregular  mass  of  fresh  olivine  diabase  spreads 
out  as  hills  to  the  width  of  1,200  feet,  cutting  across  the  Worthington  nickel-bearing 
offset,  forming  a  boss  instead  of  a  dike,  or  possibly  resembling  on  a  small  scale  the  Logan 
sills  of  olivine  diabase  in  the  Animikie  near  Port  Arthur. 

Petrography  of  the  Sedimentary  Roclcs 

LOWER  HURON! AN  SEDIMENTS  ' 

As  mentioned  previously  the  oldest  rocks  in  the  region  are  sediments  belonging  to 
the  iron  formation,  which  occur  a  short  distance  north  of  the  northern  nickel  range  near 
Clear  lake  in  the  northern  part  of  Wisner  township,  near  the  outlet  of  Wahnapitae  river 
in  the  lake  of  the  same  name,  and  to  a  much  larger  extent  in  Hutton  and  other  town- 
ships several  miles  to  the  northward.  Th^e  sedimentary  rocks,  consisting  of  granular 
«ilica  or  jasper  interbanded  with  magnetite,  are  interfolded  with  greenstones  and  green 
schists.  As  they  have  been  described  in  former  reports  of  the  Bureau  of  Mines,  they 
will  not  be  further  discussed  here  except  to  state  that  they  belong  to  the  upper  part 
of  the  Keewatin  of  the  latest  classification  (Lower  Huronian  of  previous  reports  of  the 
Bureau).44 

The  oldest  rocks  in  contact  with  the  nickel  ranges  belong  to  the  next  formation 
above,  now  called  the  Lower  Huronian,  including  arkose,  quartzite,  graywack^  and  slate, 
older  than  the  Laurentian  and  underlying  the  nickel-bearing  sheet.  Their  petrography 
has  been  touched  on  by  several  writers,  Prof.  T.  G.  Bonney4S  and  Prof.^G.  H.  Williams46 
being  probably  the  earliest,  followed  by  Prof.  Walker  in  his  Inaugural  Dissertation  (1897), 
the  present  writer  in  various  reports  of  the  Bureau  of  Mines,  and  Dr.  Barlow  in  his 
report  on  the  Sudbury  mining  district  in  1904. 

Bonney  is  greatly  puzzled  with  these  rocks,  which  he  hurriedly  visited  soon  after  the 
Canadian  Pacific  railway  reached  the  locality.  In  reality  it  is  clear  from  his  account 
that  he  has  confused  two  or  three  distinct  series  in  his  work,  and  naturally  had  difficulty 
in  harmonizing  matters.  He  is  inclined  to  think  the  quartzitic  rocks  sedimentary,  but 
finds  them  so  completely  re-crystallized  that  they  might  be  granite.  He  refers  to  the 
numerous  crush  breccias,  but  seems  not  to  distinguish  them  from  true  conglomeratea. 

Williams  describes  a  number  of  sections  of  qtiartzite  or  arkose  near  Copper  Cliff 
and  elsewhere,  but  hesitates  whether  to  call  them  elastics  or  felsites,  which  is  not  sur- 
prising when  his  material  consisted  only  of  small  specimens  with  no  assistance  from  the 
field  relations. 

Dr.  Barlow  gives  a  good  description  of  the  microscopic  characters  of  these  rocks  and 
admits  that  some  of  them  are  altered  sandstones,  but  thinks  the  larger  part  were  volcanic 
ash. 

In  my  own  opinion  the  major  part  of  them  are  water-formed  sediments,  sandstone 
or  arkose,  largely  re-crystallized,  the  materials  being  of  eruptive  origin,  though  not  ns 
ash,  but  as  derived  from  granitic  rocks  by  ordinary  clastic  methods. 

Part  of  these  rocks  are  pale  flesh-colored  and  very  fine-grained,  having  the  look  of 
felsite  and  presenting  little  evidence  of  bedding;  though  they  are  associated  with 
beautifully  stratified  rocks  and  seem  at  times  to  pass  by  transitions  into  them.  The 
rocks  near  Copper  Cliff,  which  have  sometimes  been  taken  for  felsite  or  syenite,  are  good 
examples  of  the  variety  showing  hardly  any  bedding. 

Sections  consist  of  completely  interlocking  grains  of  quartz,  orthoclase,  microcline 
and  a  little  plagioclase.  There  is  seldom  a  hint  of  water  worn  fragments,  though  occa- 
sionally the  centre  of  a  grain  is  a  little  cloudy.    Regeneration  has  gone  to  the  extreme, 

44  Bar.  Kinei,   Ont.,    1903,   pp.   318-321;   alto   1904,  pp.    216-221. 

45Joar.  Oeol.  800.,  London,  Vol.   44.  1888,  pp.  32-44. 

46  0eol.  Bar.  Can.,  1890.  Appendix  I,  Part  F,  pp.  65-82. 
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and  sectionfi  have  quite  the  look  of  a  fine-grained  granite.  There  are,  ^  however,  small 
dirty  particles  that  do  not  seem  to  belong  to  a  granitic  rock.  Occasionally  large  grains 
are  bedded  in  the  finer  matrix  with  a  suggestion  of  porphyritic  structure,  but  they  have 
no  crystal  outlines  and  are  generally  composite.  In  more  highly  metamorphosed  parts 
long  blades  of  green  hornblende  are  developed,  suggesting  a  variety  of  coarse  syenite. 
Thin  sections  show  the  hornblende  to  be  in  very  imperfectly  formed  crystals. 

Specimens  from  points  between  Copper  Cliff  and  Sudbury  have  more  of  a  granular 
arrangement  than  near  Copper  Cliff,  with  fine  debris  between  the  grains,  and  are  banded 
with  finer  and  coarser  layers  and  seem  to  contain  minute  rounded  pebbles  slightly 
different  from  the  ground-mass.  In  addition  to  granules  of  quartz  and  feldspar,  epidote 
and  a  considerable  amount  of  biotite  in  minute  scales  can  be  determined. 

Specimens  taken  from  between  Stobie  and  Blezard  mines  are  formed  of  interlocking 
grains  of  quartz,  orthoclase,  a  little  microcline  and  a  little  oligoclase.  There  are  a  few 
shreds  of  hornblende  also,  and  a  little  of  a  dark  mineral,  probably  magnetite. 

9n  the  whole  these  flesh-colored  re-crystallized  arkoses  are  very  unsatisfactory  rocks 
to  study,  and  they  pass  into  rocks  so  ccmpletely  re-arranged  that  they  might  properly  he 
called  re-composed  granites,  applying  the  term  used  by  Dr.  Barlow. 

On  the  other  hand,  there  are  transitions  to  pure  quartzites  in  which  feldspar  is 
almost  absent  and  only  quartz  and  some  scales  of  chlorite  or  biotite  with  a  little  inde- 
finable dirty-looking  material  can  be  distinguished.  Gk)od  examples  of  the  last  variety  are 
found  on  the  hill  near  Headquarters,  in  Garson  township. 

There  are  also  transitions  to  graywack^,  in  which  the  muddy  materials  containing 
fragments  of  quartz  and  feldspar  are  to  an  extent  re-crystallized  into  chlorite. 

QRAYWACKE 

The  other  main  type  of  Lower  Huronian  sediments  has  been  referred  to  in  previous 
parts  of  this  report  as  graywacke,  though  it  includes  also  impure  quartzite  and  slaty 
varieties,  interbedded  with  the  graywacke.  These  rocks  are  fine-grained,  never  flesh- 
colored,  but  always  some  tone  of  light  or  dark  gray,  and  in  hand  specimens  are  often 
so  uniform  in  appearance  that  they  might  be  taken  for  a  fine-grained  basic  eruptive. 
Weathered  surfaces  are  lighter  gray  and  disclose  structures  evidently  water-formed.  On 
glaciated  parts  the  more  quartzose  layers  retain  their  smoothness,  but  the  softer  layers 
of  a  somewhat  slaty  character  may  be  deeply  attacked,  bringing  out  sharply  the  bedding 
of  the  original  sandstone,  sometimes  also  cross  bedding  and  cross  sections  of  ripple 
marks.  Still  more  common  are  the  pseudomorphs  after  silicates  rich  in  alumina,  such 
as  staurolite,  whose  outlines  are  often  very  distinct  and  of  all  dimensions  from  a  grain 
of  rice,  in  theso-called  **rice  rock,*'  to  forms  five  inches  long.  In  many  cases  the  pseudo- 
morphs are  pale  gray  or  even  white  and  stand  out  strikingly  from  the  darker  tone  of 
the  rock.  Specially  good  examples  of  these  pseudomorphs  are  found  near  Stobie  and 
Frood  mines. 

Thin  sections  of  these  rocks  show  much  the  same  minerals  as  are  found  in  the 
arkose,  but  generally  more  quartz  and  always  more  of  the  micaceous  minerals,  scricite 
(or  talc),  chlorite,  and  biotite,  as  well  as  indefinable  somewhat  opaqxie  materials.  The 
shapes  of  the  original  sand  grains  are  often  distinct.  In  the  same  section  there  may 
be  coarsely  graT^nlar  quartz  with  dusty  materials  between,  and  finer-grained  layers  of 
minute  grains  of  quartz  and  feldspar  confusedly  mixed  with  sericite  and  chloritic  scalea. 

The  pseudomorphs  are  often  of  nearly  pure  finely  granular  quartz,  but  sometimes  of 
sericite  or  chlorite.  No  trace  has  been  found  of  the  unchanged  staurolite,  though  the 
six-sided  cross  sections  and  St.  Andrew's  cross  twins  are  conclusive  as  to  the  original 
mineral.  As  this  is  a  mineral  usually  formed  in  slaty  rocks  near  an  eruptive  contact, 
we  may  suppose  that  the  slaty  graywacke  was  locally  metamorphosed  by  adjoining 
gabbro  or  norite  masses,  or  perhaps  in  some  cases  by  bands  of  granite. 

Parallel  with  the  graywacke  having  porphyritic  pseudomorphs  after  staurolite  near 
Prood  and  Stobie  mines  is  a  band  of  graywacke  of  a  coarser  texture,  seemingly  made 
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of  obscure  fragments  of  rock  with  concretions  of  paler  color  scattered  through  it,  and 
containing  large  oval  or  eye  and  eyebrow-like  masses  of  quartzite.  There  seem  to  be 
gradations  between  the  apparent  concretions  and  the  larger  quartzite  masses.  'The 
latter  are  as  well  rounded  as  pebbles,  but  generally  have  a  concave  hemispherical  slice 
shifted  half  an  inch  away  from  them^  in  cross  section  showing  a  large  oval  eye  and 
eresoent-shaped  eyebrow.    The  cause  of  these  curious  shapes  is  not  known. 

Thin  sections  of  the  graywack^  consist  of  quartz,  orthoclase,  microperthite,  much 
biotite,  and  some  epidote,  mostly  as  completely  interlocking  crystals.  The  vague 
pebble-like  or  concretionary  forms  seen  on  weathered  surfaces  differ  from  the  matrix 
only  in  a  slightly  different  size  of  the  grains  and  a  less  amount  of  biotite.  The  ''eyea" 
are  of  quartzite  with  sharp  margins. 

A  section  of  graywack^  with  rather  distinct  concretions  but  no  "eyes/'  consists  of 
Ihe  same  minerals,  the  vaguely  edged  concretions  having  finer-grained  materials  and 
lees  of  the  dark  minerals. 

This  rather  narrow  band  of  rocks  has  more  of  the  feldspars  than  the  graywack^  des- 
cribed before,  and  is  somewhat  more  completely  re-crystallized,  perhaps  because  nearer  to 
eruptive  rocks.  Whether  they  are  related  to  the  singular  hornblendic  rocks  containing 
crowded  pea  or  bean-like  white  spots  is  uncertain ;  the  different  composition  of  the  latter 
seems  to  set  them  apart.  Beside  the  graywack^  containing  pseudomorphs  or  concretions 
there  are  near  Frood  mine  mica  schist  and  fine  gray  gneiss  that  probably  present  a  still 
more  completely  re-arranged  sediment,  in  which  no  water-formed  structure  remains.  They 
consist  of  quartz  with  small  amounts  of  clear  feldspar,  muscovite,  biotite,  chlorite  and  a 
little  magnetite^  the  grains  interlocking  and  showing  no  evidence  of  rounding  by  water. 

QRAYWACKltf  CONQLOMERATE 

Near  Ramsay  lake  and  at  some  other  points  in  the  region  there  is  graywack^  of 
a  different  kind  from  the  rocks  hitherto  mentioned,  with  no  marked  stratification,  but 
occasional  angular  or  rounded  pebbles  or  boulders,  of  more  than  one  sort  of  rock,  es- 
pecially a  reddish  granite  with  very  little  in  the  way  of  dark  minerals,  and  quartzite 
of  different  varieties.  Near  a  small  lake  north  of  Ramsay  lake  fragments  of  the  well 
stratified  grasrwack^  described  on  a  former  page  occur  in  this  rock  near  its  margin,  but 
they  may  have  reached  their  place  by  faulting.  On  the  shore  of  Ramsay  lake  a  small 
promontory  consists  largely  of  a  crowded  conglomerate  of  the  rocks  mentioned  with  the 
stratified  graywacke  overlying  it,  as  if  a  basal  conglomerate  had  been  overturned,  but  tha 
evidence  is  not  clear. 

Since  the  graywacke  conglomerate  contains  quartzite  very  like  some  of  those  which 
have  been  described  as  belonging  to  the  Lower  Huronian,  it  must  be  considered  later 
in  age,  but  the  real  relationships  of  the  two  rocks  cannot  be  settled  positively  at  present. 

The  ground-mass  of  the  conglomerate  is  very  dark  gray  on  fresh  surfaces,  and  shows 
small  broken  grains  of  quartz  or  of  fine-grained  quartzite.  Thin  sections  contain  frag- 
ments of  quartz,  angular  or  well  rounded,  of  various  sizes,  embedded  in  a  ground  of 
much  finer  particles  of  quartz  and  perhaps  feldspar  with  minute  scales  of  brown  biotite. 
The  quartz  grains  are  generally  of  a  single  crystal,  though  some  are  compound.  Less 
numerous  than  the  quartz  grains  are  small  fragments  of  plagioclase  (oUgodase)  and 
orthoclase  or  of  felsite  or  quartzless  porphyry.  No  marked  amount  of  re-crystallization 
is  to  be  seen  except  for  the  tiny  scales  of  mica  thickly  scattered  through  the  feldspar 
and  felsite. 

In  macroscopic  appearance  the  rock  is  more  like  boulder  clay  than  anything  else 
among  modern  rocks,  and  the  microscopic  characters  do  not  conflict  with  this  idea;  but 
it  might  be  rash  to  assume  glacial  action  so  early  in  the  world's  history. 

THE  TROUT  LAKE  CONGLOMERATE 

m 

The  rock  mapped  as  the  Trout  lake  conglomerate,  which  is  older  than  the  nickel 
eruptive,  but  much  younger  than  the  previous  sediments,   lies  between  the  acid  edge 

9m  (hi.) 


130  Bureau  of  Mines  No.  5 


of  the  eruptive  and  the  Onaping  tuff^  and  in  a  sense  is  intermediate  between  them,  the 
lower  part  being  so  changed  by  the  presence  of  the  eruptive  during  its  long  period  ol 
cooling  as  to  resemble  it  closely,  being  distinguished  often  only  by  the  presence  of 
coarser-grained  and  redder  patches  with  vague  edges,  which  were  pebbles  or  bculders 
of  granite.  In  the  upward  direction  the  conglomerate  may  contain  thin  bands  of  white 
quartzite,  gray  chert  or  a  green  gray  fine-grained  rock;  but  finally  passes  into  grajt 
fine-grained,  crystalline-looking  rock,  containing  angular  or  rounded  fragments  of  chert 
and  less  often  pebbles  or  boulders  of  granite  and  quartzite.  This  has  no  sharp  boun- 
daries separating  it  from  the  dark  gray  vitrophyre  tuff. 

The  whole  of  the  different  phases  mentioned  above  are  considered  to  be  ordinary 
water-formed  sediments  with  little  or  no  volcanic  matter^  but  greatly  modified  bj  oolu- 
tions  coming  from  the  laccolithic  sheet  beneath. 

Where  typically  developed,  but  somewhat  rolled  out,  the  base  of  the  conglomerate 
suggests  certain  Laurentian  gneisses,  being  generally  flesh-colored  or  gray  with  some 
parallelism  of  structure,  the  matrix  like  a  fine-grained  gneiss,  the  flattened  boulders 
having  a  coarser  grain  and  sometimes  porphyritic  feldspars.  This  phase  soon  passes  into 
a  finegrained,  somewhat  speckled  green  gray  rock  with  numerous  flesh-oolored  or  paler 
gray  inclusions,  the  whole  having  the  look  of  a  variety  of  the  Keewatin  agglomerate 
of  Rainy  lake. 

The  less  altered  conglomerate  has  generally  a  darker  gray  fine-grained  matrix  and 
boulders  or  pebbles  of  lighter  colored  rocks  with  well  defined  outlines. 

Thin  sections  of  the  matrix  of  the  conglomerate  near  the  acid  edge  of  the  eruptive 
have  quite  the  appearance  of  a  massive  rock  of  the  same  composition  as  the  acid  edge 
itself,  but  with  little  or  none  of  the  micropegmatitic  structure  so  characteristic  of  that 
rock.  In  fact  every  transition  can  be  found  between  micropegmatitic  grano-diorite  of 
the  typical  acid  edge  and  the  matrix  of  the  conglomerate,  containing  undoubted  but 
vaguely  edged  granite  boulders,  so  that  the  boundary  between  the  eruptive  anH  the 
sedimentary  rock  is  no  more  sharp  in  thin  sections  than  in  the  field. 

At  the  very  edge  of  the  acid  phase  of  the  eruptive  there  are  often  small  flesh-colored 
areas  with  a  number  of  green  epidote  crystals  and  sometimes  a  space  unfilled,  and  these 
patches  are  found  also  in  the  more  altered  phase  of  the  conglomerate.  Good  instances 
of  the  transition  are  seen  near  Joe's  lake.  A  specimen  of  gray  fine-grained  rock  oon- 
taining  a  pink  granite  pebble  taken  from  near  the  eruptive  edge  at  the  outlet  consists 
of  quartz,  orthoclaee  and  much  plagioclase  in  long  strips  with  a  little  chlorite.  The 
quartz  is  mostly  granular,  but  partly  in  rude  micropegmatitic  intergrowth  with  {eldspar, 
and  in  general  appearance  under  the  microscope  the  rock  can  be  matched  with  specimens 
from  the  eruptive,  and  would  be  classed  with  it  but  for  the  enclosed  granite  pebbles. 

A  section  from  a  sample  taken  100  yards  from  the  eruptive  edge,  containing  a  fine- 
grained granite  pebble  and  numerous  fragments  of  pale  flesh-red  and  of  green  rocks, 
1&  much  liko  the  last  one  except  that  it  is  finer-grained  and  has  a  few  large  crystals  of 
green  epidote.  At  180  yards  the  characteristic  dark  grayish  tuff  occurs,  crowded  Vith 
glass  fragments. 

A  series  of  specimens  taken  from  south  of  Moose  lake  shows  more  variety.  The 
acid  edge  is  coarse  and  reddish  gray,  with  patches  of  red  enclosing  green  epidote  or 
small  vugs  with  epidote  crystals,  and  is  mhde  up  to  the  extent  of  more  than  one-half 
of  very  elaborate  micropegmatite  about  plagioclase  crystals.  Forty  paces  south  there  is 
undoubted  conglomerate  with  granitic  bpulders  in  a  matrix  of  the  same  minerals  as  the 
acid  phase  of  the  eruptive,  but  with  only  rough  intergrowth  of  quarts  and  feldspar,  and 
with  numerous  patches  of  greatly  weathered  orthoolase.  Forty  paces  farther  south  there 
is  a  band  of  white  quartzite  or  arkose  about  60  feet  wide,  consisting  of  greatly  crushed 
quartz  and  feldspar.  One  hundred  and  fifty  paces  from  the  edge  the  rock  is  fine- 
grained, bluish-gray,  and  contains  pebbles  of  granite  and  quartzite  with  indistinct  edges, 
one  flesh-colored  pebble  enclosing  green  epidote.  A  thin  section  of  the  matrix  might 
easily  be  taken  for  the  acid  eruptive,  being  made  up  of  the  same  minerak,  with  nuero- 
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pegmatite  developed  to  variouB  degrees,  sometimes  very  elaborately,  at  others  only  hinted 
at  by  a  rough  intermixture  of  quartz  with  feldspar  or  by  a  tendency  of  the  quarts  to 
grow  out  with  rounded  projections  into  the  other  minerals. 

The  next  specimen  ,  180  paces  from  the  acid  edge,  Ls  much  like  the  one  just  described, 
but  a  thin  section  shows  no  micropegmatite,  though  the  curious  growth  of  the  quarts 
in  bunchy  masses  is  more  pronounced  than  in  the  former,  and  feldspar  is  present  in 
IttM  amount. 

The  next  specimen  is  of  a  quite  different  kind,  bluish  gray  and  cherty  in  appearance 
with  many  angular  ffia^ttents  of  whiter  cherty  fragment,  proving  in  thin  sections  to 
eonsist  of  ^mrta  with  innumerable  tiny  crystals  of  epidote.  This  rock,  200  paces  from 
the  acid  edge,  is  thought  to  belong  to  the  overlying  tuff  rather  than  to  the  conglomerate. 

A  specimen  of  conglomerate  near  the  acid  edge  at  Onaping  is  much  less  granitic 
looking  and  in  thin  sections  shows  no  resemblance  to  the  acid  phase  of  the  eruptive, 
oonsisting  of  quartz  and  feldspar  blending  into  one  iiiother  with  chlorite  scales  and 
often  radiating  bundles  of  actinolite.  This  matrix  encloses  grains  of  quartz  and  some 
ingular  fragments  of  a  rock  like  very  fine-grained  quartzite. 

A  good  series  of  specimens  of  the  conglomerate  comes  from  south  of  Windy  lake, 
where  the  band  is  ^wide,  and  resembles  that  from  Joe's  lake,  but  thin  sections  of  them 
have  not  been  made.  Another  interesting  collection  comes  from  a  small  lake  near  the 
middle  of  Trill  township,  comprising  arkose  and  a  cherty  rock  as  well  as  conglomerate. 
A  section  of  the  last  rock  is  made  up  of  quartz,  orthodase,  epidote  and  chlorite,  with 
embedded  fragments  of  quartzite,  and  does  not  resemble  the  acid  eruptive. 

Specimens  of  schistose  conglomerate  from  the  north  shore  of  Whitewater  lake  have 
numerous  pebbles  of  granite  and  quartzite,  and  a  few  of  green  schist  in  a  fine-grained 
gneiflsoid  ground-mass,  too  much  sheared  or  squeezed  to  show  original  structures. 

In  a  general  way  it  may  be  stated  that  the  Trout  lake  conglcxnerate  has  been  greatly 
metamorphosed  near  the  acid  edge  of  the  nickel  eruptive,  the  process  often  going  so 
far  that  the  matrix,  probably  arkose  in  the  beginning,  is  completely  re-crystallized  into 
a  rock  oontainng  the  minerals  of  the  acid  eruptive,  even  the  micropegmatite  structure 
being  produced  to  some  extent.  The  enclosed  pebbly,  being  of  crystalline  rock  such  as 
granite  and  quartzite,  have  undergone  less  change,  but  their  boundaries  have  been 
blended  with  the  matrix  to  a  considerable  degree. 

THE  ONAPINQ  TUFF 

No  rock  in  the  Sudbuxy  district  except  the  nickel-bearing  eruptive  itself  has 
attracted  more  attention  than  the  tuff  (or  vitrophyre  tuff)  which  runs  as  a  range  of  hills 
round  the  outer  edge  of  the  basin  with  the  conglomerate  between  it  and  the  acid  edge 
of  the  eruptive.  This  rock  appears  to  have  been  noticed  first  by  Prof.  Bonney  at  the 
High  falls  of  the  Onaping,  being  described  as  a  "fragmental  rock  like  a  volcanic  ash. 
•  .  .  «  The  finer  matrix  is  almost  opaque,  a  very  dark  dust;  the  smaller  fragments 
are  quartz  (not  abundant)  and  altered  feldspar  or  devitrified  glass.  The  larger  have 
probably  been  a  moderately  acid  glass,  sometimes  vesicular The  zonal  ar- 
rangement of  some  of  the  evitrifioation-struotures  suggests  that  the  changes  have  taken 
place  m  ntv."47 

Dr.  Bell  was  struck  with  the  rock  and  sent  specimens  to  Prof.  G.  H.  Williams,  who 
gave  an  excellent  description  of  their  microscopic  characters,  with  an  illustration, 
ntming  the  rock  vitrophjrre  tuff.4S  He  found  the  ingredients  to  be  mainly  glass  frag- 
ments, now  largey  silicified.  The  present  writer,  having  a  larger  amount  of  material, 
added  a  number  of  substances,  largely  clastic,  to  the  list  contained  by  the  tuff;49  and 
Vroi,  Walker  and  Dr.  Barlow  have  described  them  in  their  reports  on  the  region,  the 
latter  quoting  Williams'  account  of  them.so 

47Qnar.  Jour.  Geol.  So«..  London.  1888.  Vol.  44,  p.  40. 
4i06ol.  Bur.  Can..  1890,  pp.  74  and  6  F. 
49  Bur.  Vines,  1908.  p.  291 1  also  Oan.  Beo.  Be.,  1893,  p.  844. 
sdGsoL  Bur.  Can.,  1904,  p.  78  R 
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The  rock  k  very  dark  gray  and  compact  with,  many  specks  and  angular  fragments 
of  paler  material  and  also  of  pyrrhotite.  It  weathers  to  brownish  and  whitish  surfaces 
which  are  very  rough,  since  some  of  the  glass  fragments  weather  out  sooner  than  the 
matrix.  Here  and  there  pebbles  or  boulders  of  red  granite  and  of  gray  quartzite  occur 
in  the  tuff,  and  also  blocks  of  a  grayish  cherty  rock,  which  takes  a  streak  from  steel, 
but  which  sometimes  weathers  in  a  way  unlike  chert.  No  bedding  has  been  observed 
by  me,  though  the  well  rounded  pebbles  enclosed  suggest  strongly  that  the  ash  was 
deposited  in  a  body  of  water.  Prof.  Walker  has  noticed  stratification,  however,  near 
Whitson  lake. 

The  rock  breaks  with  a  conchoidal  fracture  and  is  very  hard  and  brittle,  many  of 
the  included  fragments  being  changed  to  chalcedony,  and  as  Bonney  notices,  having 
occasionally  a  concentric  arrangement  due  to  water  action  since  the  rock  was  formed. 

In  thin  sections  angular  fragments  of  different  sizes  are  crowded  together  with  a 
small  amount  of  almost  opaque  material  between.  The  sharp-edged  splinters  and  frag- 
ments of  glass  are  very  striking,  some  showing  fluidal  structure,  others  apparently 
pumice  or  slaggy  glass  with  round  or  oval  inclusions  now  filled  with  green  serpentine, 
while  the  clear  parts  are  chalcedony.  Some  of  the  fragments  consist  entirely  of  ser- 
pentine, others  entirely  of  chalcedony,  and  still  others  of  chalcedony  on  the  outside  and 
serpentine  in  the  middle.  There  are  abo  fragments  with  chalcedony  on  the  outside  and 
crowded  epidote  crystals  in  the  middle,  the  latter  mineral  occurring  also  as  radiating 
forms  in  found  masses  like  tiny  amygdules.  Beside  the  glass  sherds,  now  completely 
devitrified,  there  are  fragments  of  quartz  and  less  often  of  feldspar,  both  striated  and 
unstriated,  some  fibrous  hornblende^  and  also  calcite  or  some  other  carbonate,  either 
as  single  individuals  or  as  composite  masses.  The  carbonates  may  be  products  of  re-ar- 
rangement of  some  volcanic  rock,  and  all  the  other  substances  mentioned  may  be  of 
eruptive  origin ;  but  the  small  pebbles  of  quartzite  and  of  fine-grained  granite  must  be 
clastic  materials,  and  the  same  is  true  of  the  large  masses  of  the  same  rocks  enclosed 
as  rounded  boulders  in  the  tuff.  The  source  of  the  blocks  of  cherty  rock  in  the  tuff  is 
not  clear  unless  they  come  from  cherty  developments  near  the  top  of  the  next  lower 
series,  the  Trout  lake  conglomerate. 

The  best  examples  of  vitrophyre  tuff  in  my  collection  come  from  Onaping,  near 
Trout  lake  in  Bowell  township,  and  the  southern  part  of  Wisner  township.  Good 
examples  are  found  also  north  of  Whitson  lake,  where  Prof.  Walker  obtained  the  ex- 
ample which  he  analyzed  with  the  following  results: si 

8 lOa   S9 .  93 

Als  Oa     12.12 

FeO  10 .  56 

MkO 5.19 

CaO  4.49 

Na^O 3.«0 

KjO   97 

MuO trace 

Lobs  by  Ignition  »       1 .57 

Total 98.63 

A  partial  analysis  of  the  rock  from  Onaping,  by  Dr.  Hoffman  gives  60.23  per  cent, 
of  silica,  which  does  not  differ  greatly  from  59.93. 

The  dark  gray  or  black  variety  of  tuff  described  above  passes  downwards  into  a 
paler  gray  rock  with  lighter  fragments  scattered  through  it,  the  lighter  portions  some- 
times containing  darker  streaks  and  spots.  The  edges  of  the  included  fragments  are 
not  quite  as  sharp  as  in  the  variety  described  above,  but  in  the  earlier  stages  the  main 
difference  to  the  seen  under  the  microscope  is  the  loss  of  the  dark  coloring  of  the  matrix 
and  the  disappearance  of  the  smaller  chips  of  glass,  the  larger  one  still  showing  their 
flow  structure,  etc.,  and  consisting  of  serpentine  and  chalcedony. 

Still  nearer  the  conglomerate,  at  Moose  lake,  sections  of  the  gray  rock  show  fewer 
structures  which  can  be  referred  to  devitrified  glass  fragments,  and  the  whole  rock  is 
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changed  to  chalcedony  or  a  mosaic  of  crystalline  quartz  with  much  epidote  and  some 
chlorite  or  mica.  Evidently  the  change  is  due  to  proximity  of  the  acid  edge  of  the  nickel 
eniptive,  which  at  this  stage  is  only  a  few  hundred  or  a  thousand  feet  away.  Very 
similar  changes  are  seen  at  Onaping  but  no  thin  sections  of  them  have  been  studied. 

On  the  opposite  side  the  vitrophyre  tuff  passes  into  slaty  phases,  black,  with  paler 
and  also  darker  flakes,  probably  representing  flattened  fragments  of  some  kind,  perhaps 
Tolcanic.  Occasionally  there  is  a  small  grain  of  quartzite  also.  The  slaty  cleavage, 
vhile  distinct,  gives  rather  rough  surfaces  unlike  those  of  the  Onwatin  slate  into  which 
this  rock  grades. 

Thin  sections  show  plainly  that  the  slaty  rock  is  related  to  the  tuff,  since  there  is 
a  black,  almost  opaque  ground  with  many  light-colored  angular  fragments  of  glass 
changed  to  serpentine  and  chalcedony,  sometimes  perlitic,  but  there  are  many  specks  and 
larger  areas  of  carbonates,  and  pyrite  crystals,  often  with  chalcedony  radiating  from 
them.  The  black  coloring  matter  seems  to  be  carbon  as  in  the  slate,  and  is  oonflned  to 
rounded  flakes  too  opaque  for  determination.  It  is  surprising  to  see  so  little  crushing 
or  stretohing  of  the  glass  sherds  in  a  rock  showing  such  marked  slaty  cleavage. 

In  general  the  slaty  tuff  contains  more  of  the  ordinary  clastic  sedimentary  material 
than  the  harder  variety,  such  as  grains  of  quartz  and  of  a  dolomitic  rock,  both  of  which 
are  present  in  large  numbers,  as  well  as  the  carbonaceous  flakes  mentioned  above.  I^ 
fact,  the  glass  fragments  form  less  than  half  the  rook,  which  is  really  a  transition 
toward  the  slate. 

THE  ONWATIN  SLATE 

The  black  slate  into  which  the  slaty  variety  of  tuff  merges  is  free  from  visible 
fragments  of  any  kind,  compact  in  appearance  and  very  cleavable,  the  cleavages  crossing 
the  stratification,  as  shown  by  slight  dfferences  in  texture.  The  surface  weathers  gray 
owing  to  the  slow  oxidation  of  the  carbon  which  gives  the  black  color  to  the  fresh  rock. 
Near  Vermilion  lake  there  has  been  a  great  deal  of  faulting  and  slickensiding  in  places, 
and  here  the  polished  surfaces  have  the  feeling  of  graphite  and  soil  the  fingers;  the 
color,  however,  is  darker  than  that  of  graphite.  Thin  slivers  turn  pale  gray  when  held 
in  a  flame  and  lose  several  per  cent,  of  their  weight,  while  a  specimen  analysed  by  Dr. 
Ellis  contained  6.8  per  cent,  of  carbon.  If  the  carbon  is  estimated  at  6  per  cent,  of 
the  Onwatin  slate,  which  has  a  thickness  of  3,700  feet,  the  total  amount  is  460,000,000 
tons  per  square  mile.  The  area  of  slate  is  about  140  square  miles,  and  it  would  be  a 
very  respectable  coal  field  which  should  contain  as  much  fuel  as  this  sheet  of  slate.  It 
is  probable  that  the  carbonaceous  matter  was  originally  of  a  bituminous  kind,  since 
the  vein  of  anthraxolite  mentioned  in  a  previous  chapter  could  only  have  been  formed 
in  that  way. 

Thin  sections  are  not  very  satisfactory,  since  they  are  untransparent  unless  ex- 
ceedingly  thin.  The  minerals  recognized  are  quartz,  sericite,  chlorite  and  the  dark 
colored,  opaque,  carbonaceous  matter.     No  rutile  needles  have  been  observed. 

THE  CHELMSFORD  SANDSTONE 

Overlying  the  slate  and  to  a  slight  extent  interbedded  with  it  is  the  gray  sandstone 
or  arkose  rising  as  anticlinal  hills  in  the  centre  of  the  basin.  The  rock  is  monotonous 
in  color  and  in  compositon,  but  in  places  contains  a  vast  number  of  concretions  from 
a  few  inches  to  three  or  four  feet  in  longest  diameter,  with  half  that  width.  Except 
that  the  concretions  weather  more  quickly  than  the  surrounding  rock  and  form  oval, 
somewhat  rusty  depressions,  the  surfaces  of  the  outcrops  are  singularly  uniform.  To 
the  naked  eye  the  composition  of  the  rock  is  not  evident,  except  that  grains  of  quartz 
and  sometimes  feldspar  cleavages  and  scales  of  mica  are  visible  in  the  coarsest  parts, 
where  in  rare  instances  small  pebbles  may  occur.  Thin  seams  of  gray  slate  often  part 
the  ftandstone  beds,  and  may  be  squeezed  into  small  folds  and  contortions.  Slaty  cleav- 
age is  marked  in  these  finer  seams  and  is  often  visible  in  the  sandstone  as  well. 
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Thin  Beciions  of  the  slaty  layers  have  the  same  compofiition  as  the  Onwatin  slate 
except  for  the  lack  of  the  dark  carbonaceous  substanoe.  The  sandstone  consisto  largely 
of  angular  or  ronnded  grains  of  quartz,  though  there  are  also  decaying  grains  of  ortho- 
elase  and  microcline,  and  fresher  ones  of  oligodase,  all  imbedded  in  a  dirty  matrix, 
vrhile  biotite  occurs  sparingly.  Thin  sections  of  the  concretions  contain  grains  of  the 
same  minerals  to  the  extent  of  about  a  third,  the  rest  being  a  carbonate,  which  effer- 
vesces with  cold  acid,  so  that  the  concretions  have  the  composition  of  impure  limestoiie. 

The  longest  axis  of  the  concretions  is  always  parallel  to  the  strike,  probably  indi- 
cating compression,  and  the  flattening  of  the  concretions  and  the  imperfect  slaty 
cleavage  must  have  been  caused  by  the  lateral  pressure  which  produced  the  folds. 

In  previous  maps  of  the  region  the  four  subdivisions  of  the  sediments  overlying  the 
sheet  of  nickel  eruptive  have  not  been  distinguished,  and  in  some  cases  the  conglomerate, 
which  is  schistose  in  many  places,  has  been  placed  with  the  older  Huronian  sediments, 
the  large  amount  of  metamorphism  which  it  has  undergone  near  the  acid  edge  of  the 
eruptive  giving  it  a  much  more  ancient  appearance  than  the  other  sediments.  The 
widest  part  of  the  conglomerate,  south  of  Gordon  lake,  was  formerly  included  with  the 
schistose  edge  of  the  nickel  eruptive  in  the  general  Huronian  color,  which  extended  as 
a  band  from  Gordon  lake  to  the  southwest  end  of  lake  Wahnapitae.  The  rest  of  the 
conglomerate  was  included  with  the  tuff  and  part  of  the  black  slate  under  one  oo1(K', 
the  remainder  of  the  slate  and  the  sandstone  having  a  separate  color  in  the  interior  of 
the  basin.  Until  our  work  of  mapping  the  acid  edge  of  the  eruptive  in  detail  was  com- 
plete it  wafl  not  known  that  the  conglomerate  formed  a  continuous,  if  sometimes  narrow, 
belt  round  the  other  sedimentary  rocks. 


DEVELOPMENT  OF  THE  NICKEL  FIELD 

The  literature  bearing  on  the  developmemt  of  the  Sudbury  nickel  mines  haa  grown 
to  be  very  voluminous.  Most  of  the  articles  will  be  found  referred  to  in  previous  reports 
of  the  Bureau  of  Mines ;  and  a  very  complete  resume  of  the  subject  with  its  literature 
will  be  found  in  Dr.  Barlow's  report  of  1904.53  It  will  be  unnecessary  therefore  to  cover 
the  whole  of  the  ground  in  detail.  It  is  intended  to  give  here  a  brief,  but  fairly  com- 
plete, account  of  the  work  done  in  the  district,  drawing  on  all  sources  of  information, 
including  personal  accounts  of  participants  in  the  work,  not  hitherto  in  print.  Though 
the  history  of  the  region  is  comparatively  short,  since  the  first  discovery  leiading  to 
mining  operations  was  made  in  1884,  there  are  doubtful  points  in  regard  to  it  and 
occasional  conflicts  between  the  statements  cf  different  authorities.  The  sources  of 
information  will  be  referred  to  as  the  chapter  progresses,  but  the  most  important 
authorities  relied  on  are  Dr.  Bell,  Dr.  Barlow,  Dr.  Peters  and  Gapt.  James  McArthnr. 
Most  of  the  earlier  statements  are  contained  in  the  Report  of  the  Royal  Commission  on 
the  Mineral  Resources  of  Ontario,  the  Annual  Reports  of  the  Bureau  of  Mines,  and  the 
Reports  of  the  Geological  Survey  of  Canada. 

Though  nickel  and  copper  were  discovered  in  the  Sudbury  district  in  1856  by 
Murray,  near  what  is  now  the  Creighton  mine,  no  importance  was  attached  to  thia 
occurrence  as  long  as  the  region  was  inaccessible  by  railway ;  and  the  history  of  mining 
in  the  district  dates  from  the  construction  of  the  Canadian  Pacific  railway  in  1883,  when 
Dr.  Howey  found  the  deposit  since  called  the  Murray  mine.53  Early  in  the  next  year 
a  cutting  on  the  railway  opened  up  the  same  deposit,  and  in  the  same  year  numerous 
other  ore  deposits  were  found,  such  as  the  Stobie,  Copper  Cliff,  Evans  and  Blesard  mines. 


5«OeoL  8nr.   Oan.,  1904,  Part  H,  pp.  147,  etc 
53  Ibid,,  pp.  23  and  24. 
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Theae  propertiea  wwa  tH  taken  up  for  cwpper,  the  prrrhotite  being  looked  on  aa  of  bo 
Talne,  though  it  was  snggested  by  Selwyn  and  other  geologisU  tliat  the  mineral  lOTnetliim 
contained  a  little  nickel. 

It  ia  BDrpriging  how  man;  of  the  more  important  mines  were  foand  within  the  flnt 
Tear  or  two,  but  the  fact  that  most  of  them  were  indicated  by  maty  hills  of  gossan  ao 
donbt  aeoonnts  for  t^  ease  with  whiah  they  were  disoarered.  Eren  the  Orraghton  mine, 
tbe  Utert  of  the  large  mines  to  be  operated,  was  re-found  in  1684.  It  ta  stated  by  Ur. 
Iliomas  Frood  that  the  land  surveyor,  Mr.  John  McAree,  who  surveyed  the  township 
in  1884,  noted  the  hill  of  gossan.  Mr.  Frood  esamined  it  in  1886  for  other  parties ;  and 
in  1886  it  was  aeonred  by  the  Canadian  Copper  Company. 


Dr.  Bobert  Bell,  Acting  Director  Geolaa;ical  Survey  of  Canada,  Ottawa,  Out.  Dr.  Bell's 
meroDthe  Sudbury  Minmg  District  pubfished  in  the  Report  of  the  Geolo^cal  Survey  for 
1880-91  gave  the  reeulte  of  three  seasons^  labor  in  the  field  by  himeelf  and  sasislanta.  It  was 
accompanied  by  the  flrat  geological  map  of  the  region. 


The  work  of  indefatigable  prospectore,  such  as  Thomas  Frood,  Henry  Banger,  Wil- 
liam McVittie,  A,  McCharles  and  others  deserves  appreciative  recognition  in  this  con- 
nection. It  is  astonishing  how  quickly  and  accurately  they  graaped  the  important 
geological  relationships,  the  association  of  ore  bodies  with  the  diorite,  as  the  norite 
was  Ijien  named.  It  may  be  doubted  if  many  ore  deposits  of  value,  except  those  which 
have  no  outcrop  upon  the  surface,  have  escaped  their  keen  eyes. 

Recognition  must  also  be  made  of  the  great  assistance  furnished  by  the  map  of  the 
region  poblished  by  the  Qeological  Survey  in  connection  with  their  1890-91  Report.  This 
iraa  natnrally  defective  in  various  respects,  since  it  eimply  embodied  the  rough  results 
of  reconnaiaaance  work  in  a  wild,  bush-covered  tract  of  rocky  and  swampy  oonntry.  Drs. 
Bell  and  Barlow  with  their  assistants  furnished  an  eziMllent  foundation  for  the  proa- 
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pector,  uid  whsrever  they  mapped  the  diorite,  the  gronnd  was  very  carefully  Bcumed, 
thuB  aidins  in  the  rapid  development  of  the  country  from  the  mining  standpoint. 

Railways 

Until  there  were  means  of  communication  no  development  of  mines  could  take  place, 
nothing  more  important  than  stripping  and  prospecting  operations  belns  possible ;  so  that 
the  development  of  the  various  mines  was  dependent  on  the  building  of  branches  from  Uw 
new   Canadian   Pacific  railway,   which   fortunately    interBeoted  the    region.      The   Ssntt 


Dr.  Edward  D.  Petere,  Dorchefiter,  ^Insp.  Pr.  Pptoifl 
is  a  well-known  authority  on  nii)ilemproi.-e)ipee<if  ciijiifcr 
sinelting,  and  was  general  manager  of  the  Canadian 
Copper  Company  from  June,  1B88.  to  May,  1890. 

branch,  running  southwest  from  the  junction  at  Sudbury,  was  easily  connected  with  the 
Copper  Clifi,  Evans  mine  and  other  adjacent  min««  by  short  switches.  The  Stobie  and 
Blezard  required  a  branch  five  miles  long  to  the  north;  and  a  short  spur  from  Stobie 
provided  an  cntlet  for  the  Frood,  or  No,  3,  mine.  The  Murray  mine  was  already  on 
the  line  of  the  C.  P.  R.  and  required  only  a  siding.  These  early  mines  were  easily  and 
cheaply  pnt  in  connection  with  the  railway;  but  before  the  Gertrude,  Creighton  and 
North  Star  mines  could  be  operated  it  was  necessary  to  build  eleven  miles  of  expensira 
track  to  the  west  of  Sudbury,  so  that  their  development  had  to  await  the  construction 
of  a  part  of  the  Manitoulin  and  North  Shore  railway. 

The  northern  nickel  range  is  still  without  railway  cornection?,  and  so  cannot  develop 
bayond  the  exploration  stage. 

The  Canadian  Copper  Company 

The  history  of  the  development  of  the  Sudbury  nickel  region  is  very  largely  the 
history  of  the  operations  of  the  Canadian  Copper  Company,  and  one  naturally  takes  this 
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ap  &nt.  In  1886,  before  the  company  was  organiced,  Mr.  S.  J.  Ritchie  was  interested 
in  the  regum  knd  employed  Mr.  John  D.  ETau«  to  surrey  aereral  lovationa  containing 
copper  deposits.  The  Lady  Uaodonkld  mine,  now  mine  No.  4,  north  of  Lady  Macdon- 
ald  lake,  was  the  first  property  on  which  work  was  done;  but  the  Evans  mine,  south  of 
what  is  now  the  Sanlt  branch  of  the  Canadian  Pacific  railway,  near  Copper  Cliff,  was 
won  aft«r  opened  up.  Early  in  1886  the  Canadian  Copper  Company  waa  oi^anized, 
miOi  Mr.  Ashman  as  superintendent,  and  Mr.  Evans  as  engineer,  and  work  began  on 
the  Copper  Cliff  mine  in  lot  13,  con.  II,  of  McEim  township.  Mr.  Evans  states  that  a 
road  was  cut  through  second  growth  woods  from  the  Sault  branch  to  the  mine,  which 
was  then  known  as  "The  Buttes."  On  the  20th  of  May.a  cutting  was  started  about  half 
way  up  the  slope,  and  as  soon  as  the  rock  was  reached  rich  (ure  wm  exposed.       Then 


Capt.  James  McArcliur,  for  many  years  geneial 

manager  Canadian  Copper  Company's 

smelting  works,  Copper  CliiF. 

another  horieontal  cutting  was  made  near  the  bottom  of  the  slope  reaching  ore.  Quarry- 
ing of  ore  then  began  from  the  nearly  vertical  outcrop,  and  continued  uninterruptedly 
all  the  season,  and  3,000  tons  of  ore  were  shipped  at  one  time  to  New  York  for  treat- 
ment. Up  to  this  time  nickel  was  not  suspected,  but  in  the  treatment  of  this  large  lot 
of  ore  the  nickel  contents  were  discovered. 

The  first  ore  taken  from  the  Copper  Cliff  is  said  to  have  contained  16  to  20  per 
tout,  of  copper,  the  ore  having  been  enriched  in  copper  above  the  water  level,  below 
which  it  gradually  ran  down  to  8  or  10  per  cent,  of  copper  and  nickel.  It  has  proved 
to  be  the  richest  in  copper  of  the  large  mines,  though  surpassed  in  percentage  of  nickel 
by  the  CrMghton. 

Two  other  mines,  the  Stobie  and  the  Evans,  were  opened  up  later  in  1886,  and 
the  three  mines  supplied  most  of  the  ore  treated  by  the  company  until  1899,  when  the 
Evens  was  shut  down.  The  Evans  was  worked  mainly  as  an  open  pit,  and  with  the 
■xception  of  two  idle  years  furnished  ore  from  the  beginning  of  operations  till  it  was 
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olooad.  The  8tobie  mine,  six  miles  to  the  northeaot,  in  lot  5,  con.  I,  of  Bleikrd  township, 
wai  mnoh  the  Iftrgest  producer  in  the  district  until  th«  opening  of  the  Crdghton.  It 
wu  worked,  with  the  exception  of  one  jear,  from  1886  to  1001,  when  it  was  dosed  down 
flnall;  »fter  producing  more  then  400,000  tone  of  ore.  It  was  worked  partly  in  open 
pits  and  partlj  by  under  ground  mining.  The  ore,  though  not  high  grade,  was  !«■ 
mixed  with  rook  than  usual,  and  was  nsefnl  in  flnxing  tiie  richer  hot  mors  ^oiou 
ores  of  the  other  two  mines,  since  it  consisted  largely  of  solid  sulphides. 

In  1898  twc  new  mines  became  producere,  No.  1,  e  short  distance  aonthwest  of 
Copper  Cliff,  and  No.  3,  north  of  Copper  Cliff ;  the  former  proriding  rich  ore  fiot  a  3*K, 
and  the  latter  average  ore  in  much  Urge  quantity.  No.  3  has  been  worked  mainly  a* 
an  open  pit,  the  opening  giving  a  very  impxaaaiv*  idea.  of.  the  sise  and  shape  of  an  offMt 


John  D.  Evans,  Trenton,  Ont.  Mr.  Evans  was  the 
Ctmadian  Copper  Company's  first  enRineer,  and  as  such 
aaaiated  in  opening  up  tbe  Copper  Cliff  mine  in  1886, 
3,000  tons  of  ore  beinB  shipped  to  New  York  for  treat- 
ment in  that  year;  hehadcnargeof  conHtructing  the  first 
smelting  works  (or  that  Company  under  Dr.  E.  Peters 
in  1888,  the  first  shipment  of  matte  beii^  male  there- 
from 22ndiMarch.  1889;  and  was  general  manager  of  tbe 
Company  from  May,  1890,  to  June,  189S. 

ore  body,  but  one  or  two  leveb  have  been  opened  up  beneath  the  bottom  of  the  pit  if 
underground  mining.  When  the  Creighton  came  into  full  operatitKi  in  190S  thi*  mine 
closed  down. 

In  1899  and  two  following  years  mines  No.  4  and  5,  northwest  of  No.  S,  yielded 
some  ore,  and  in  1000,  No.  3,  a  mile  southwest  of  the  Stobie,  often  known  as  the  Frood 
mine,  began  to  supply  considerable  quantities  of  ore  containing  some  intermixed  rook, 
making  it  a  useful  flux  for  the  solid  pyrrhotite  and  chalcopyrite  of  the  Creighton  min» 
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In  %  yeu-  or  two  it  also  wu  closed  down.  The  or*  ftcaa  the  Frood  and  Stobie  mi&ea  wu 
broiiKht  b;  rail  to  Copper  Cliff,  vhere  it  wu  mixed  with  the  ore  of  other  minea  on  the 
iDMt  heapa. 

In  1000  the  groAt  Craighton  mine,  six  milea  we>t  of  Copper  Cliff,  was  stripped,  and 
in  th»  foUowing  year  began  to  ship  ore  via  the  Manitonliu  and  North  Shore  nulwaf  to 
Copper  Cliff.  As  the  deposit  is  immense  and  can  be  worked  cheaply  ats  an  open  pit, 
while  the  ore  averages  higher  in  grade  than  any  other  in  the  district  ezc^t  the  Copper 
(Siff,  this  mine  has  supplied  almost  the  whole  requirements  of  the  company  for  the  laib 
tJiree  years,  and  the  other  mines  have  practioally  ceased  operations.  In  spite  of  the 
riohnees  of  the  Copper  Cliff,  which  has  produced  some  ore  very  high  in  nickel  from  its 
deepest  workings,  it  has  bewi  doeed  down  after  reaching  a  depth  tf  more  than  1,000  feet. 


A.  E.  Barlow,  of  the  Geological  Survey  of  Canada. 
Dr.  Barlow's  Report  on  the  Nickel  and  Copper  Depouta 
of  Ibe  Bndbury  Mining  District,  publishea  in  1904  as 
Part  H  of  the  Geological  Survey's  Fourteenth  annual 
volume  is  a  full  and  adequate  treatment  of  the  subjecL 

During  the  summer  of  1901  the  Creighton  produced  about  18,000  tone  of  ore  per 
aontb,  and  in  total  amonnt  of  ore  it'  already  far  aurpaases  any  other  mine  in  the  district 
or  in  the  world.  The  closing  of  all  the  other  mines  ia  stated  to  be  due  to  the  aaae  of 
mining  and  richness  of  the  Creighton,  not  to  eshauetion  of  the  ore  bodies.  If  the 
Creighton  becomes  worked  out  in  the  process  of  years,  there  are  supposed  to  he  large 
rcssrves  of  ore  still  left  in  aome  of  the  other  mines. 

SMBLTINQ  OPERATIONS 

The  first  smelting  works  was  begun  in  July  1883,  under  the  directicn  of  the  well 
known  metallurgist.  Dr.  Petere,  Mr.  James  McArthur  and  Mr.  J.  D.  Evans  being  h|ia 
ssditanta;  ftnd  the  famaoe  was  blown  in  on  the  23nd  of  December.  This  waa  the  eMt 
ttnelter,  which  haa  now  been  ont  of  operation  for  several  years.  The  first  ahipment  of 
nutte  was  made  on  the  22nd  Maroh  1889. 
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In  1890  Dr.  Fet«rB  was  succeeded  as  tii»nager  hj  Mr.  Woodbury,  who  retained  the 
office  only  three  months,  when  Mr.  Evans  waa  appointed  manager  and  oontinued  in  that 
poaition  till  the  end  of  June  1893.  A  bessemer  plant  was  commenced  in  1891,  aiul 
completed  in  January  1892. 

iir.  James  McArtbur  succeeded  Mr.  Evans  as  manager  in  1893,  and  continued  in 
that  position  until  1902.  During  his  regime  the  west  smelter  was  erected  near  No.  3 
mine  in  1899,  and  the  old,  or  east,  smelter  about  three  years  later  suspended  operations. 
In  1900  a  new  method  of  changing  the  low  to  high-grade  matte  was  adopted,  and  the 
Orford  Copper  Company  put  up  the  Ontario  Smeltinf  works,  a  short  distance  aoath- 
west  of  the  Copper  Clifi  mine.  In  this  pV.int  tie  low-gradf  matte  was  roasted  in  Broira 
calciners,  and  then  smelted  a  second  tirni-  in  a  water  j'lcket  furnace,  rhanging  a  30  piir 
cent,  matte  to  one  averaging  76  per  cent,  of  nickel  and  copper,  corresponding  nearlj 
to  the  lormer  bessemer  matte. 

In  April  1902,  the  Canadian  Copper  Company  passed  under  the  control  of  the 
International  Nickel  Company,  organized  to  take  over  this  and  a  number  of  other 
companies.  Mr.  A.  P.  Turner  was  made  president  of  the  Canadian  Coppw  Company, 
and  Mr.  JcAn  Lawson,  superintendent. 


The  second  annual  report  of  this  company  describes  it  as  a  conscrfidation  of  miiisi 
and  smelters  in  the  United  States,  Canada,  Great  Britain  and  New  Caledonia,  includiog 
the  Canadian  Copper  Company,  Orford  Copper  Company,  Anglo-American  Iron  Cctfapany, 
Vermilion  Mining  Company,  American  Nickel  Works,  Nickel  Corporation,  Limited,  and 
the  Soci^t^  Miniere  Caledonienne.  According  to  its  atst^nent  of  capital  acconnt  IB 
1904  "the  total  assets  of  the  company  were  $30,896,167,  divided  as  follows:  Property 
of  constituent  companies,  $26,864,275;  Ray  Copper  mine,  940,000;  advance*  to  Neir 
Caledonia  companies,  $348,363;  inventories,  $3,827,774;  cash  and  accounts,  $815,7fi5; 
total  assets,  $30,896,167;  common  stock,  $8,912,626;  preferred  stock,  $8,912,626;  stock 
of  constituent  companies,  $56,643;  Srat  mortgage  5  per  cent,  bonds,  $10,231,836;  bans. 
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accounts,  etc.,  $1,617,476;  depreciation  fund,  $412,709;  surplus  account,  $763,251;  total, 
$90,896,167.     The  income  account  for  the  year  shows  the  folowing  receipts:    Earnings 
from  constituent  companies,  $936,471 ;  other  inc(Mne,  $29,754.    Charges  were :   For  gen- 
eral expenses,  $112,185;  interest,  $512,938;  total,  $625,123.    The  net  balance  carried  to 
surplus  account  amotmted  to  $341,102.^54 

Following  the  combination  just  mentioned  many  changes  took  place  in  the  work 
of  the  company.  Mining  was  gradually  limited  to  the  Greighton  mine,  and  experiments 
were  made  in  regard  to  new  methods  of  treating  the  ore,  such  as  pyritic  smelting  in 
place  of  roasting  the  ore  before  smelting.  Many  improvements  were  made  in  the  town 
of  Copper  Cliff,  and  the  removal  of  most  of  the  roast  beds  from  the  vicinity  of  the 
town  to  a  swamp  behind  the  hills  to  the  north  permitted  to  some  extent  the  growth 
of  vegetation,  so  that  the  town  was  once  more  in  sight  of  grass  and  green  trees. 

It  was  decided  to  build  a  new  smelter  on  much  improved  and  extended  plans  half 
a  mile  to  the  east  of  the  west  smelter,  and  the  work  was  brought  to  completion  in  the 
fall  of  1904.  Meantime  both  the  Ontario  Smelting  works  and  the  west  smelier  were 
burned,  hampering  operations  for  the  time.  After  this  the  low-grade  matte  was  shipped 
to  Victoria  mines,  whose  smelter  had  been  leased  for  six  months  from  the  Mond  com- 
pany, and  there  bessemerized,  pending  the  completion  of  the  converter  plant  of  the  new 
smelter.  The  two  550-ton  furnaces  of  the  new  smelter  are  far  larger  than  those  of 
the  old  ones,  and  it  is  expected  that  they  wiU  permit  an  approach  to  pyritic  smelting, 
80  that  a  smaller  proportion  of  the  ore  will  require  roasting  than  formerly. 

The  new  works  are  very  advantageously  plaoed  on  a  hill  side,  so  that  all  ore  and 
supplies  may  come  in  by  rail  at  a  high  level,  while  tracks  at  the  level  of  the  valley 
below  take  charge  of  matte  and  slag,  giving  plenty  of  opportunity  for  disposing  of  the 
latter  without  clogging  up  the  immediate  surroundings  of  the  smelter. 

The  company  is  now  developing  a  large  water  power  on  Spanish  river  with  which 
to  supply  electric  power  for  all  purposes  at  the  smelter,  thus  saving  fuel  for  steam, 
which  is  very  expenfiire  in  the  Sudbury  region. 

After  a  long  period  of  conservative  but  prosperous  work  in  the  past,  the  company 
under  new  and  progressive  management,  is  making  fresh  departures  in  various  directions ; 
and  it  is  to  be  hoped  that  the  new  methods  will  prove  even  more  successful  than  the  old. 

'  H.  H.  Vivian  and  Company 

Although  the  Murray  mine  was  discovered  before  the  Copper  Cliff  and  Stobie  mines, 
it  was  not  worked  until  it  passed  into  the  hands  of  the  famous  Welsh  metallurgical 
company,  the  Vivians,  who  began  to  develop  it  in  1889.  With  one  or  two  short  inter- 
ruptions it  wafi  worked  until  1894.  In  1890  the  first  blast  furnace  was  blown  in,  and 
the  ore  was  treated  in  the  usual  way,  by  roasting  in  heaps,  smelting  in  water- jacketed 
furnaces  to  a  low-grade  matte,  and  bessemerizing  this  to  a  high-grade  matte.  The 
Manh^  ccnverter  was  first  used  in  the  concentration  of  nickel  matte  at  the  Murray 
smelter.  The  low-grade  matte  is  said  to  have  contained  only  9.4  per  cent  of  nickel 
and  4.7  per  cent  of  copper,  giving  cleaner  slags  than  by  the  Copper  Cliff  method,  which 
produced  matte  containing  about  30  or  35  per  cent,  of  the  two  metals.  The  bessemer 
matte  at  the  Murray  reached  nearly  the  same  grade  as  that  of  the  Copper  Cliff,  running 
from  70  to  75  per  cent,  of  the  two  metals.  The  higb-grade  matte  was  shipped  to 
Swansea  for  final  treatment. 

Since  1894  the  mine  has  remained  closed  down,  but  5,000  or  6,000  tons  of  roasted 
ore  were  smelted  in  1896,-  the  matte  being  sent  to  the  Whartons  of  New  Jersey. 

The  ore  is  said  to  have  contained  35  per  cent,  of  iron,  23  per  cent,  of  sulphur,  2 
per  cent,  of  nickel,  0.8  per  cent,  of  copper,  and  about  40  per  cent,  of  matrix.  The 
pure  sulphides  averaged  3.6  to  3.75  of  nickel  and  nearly  half  as  much  copper. 


94  Mineral  Industry,  1903,  p.  276. 
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Since  then  the  only  work  done  has  been  ezpl<M:atory  by  diamond  drilling  at  the 
Murray  mine  and  also  at  the  Lady  Violet  mine,  on  the  north  half  of  lot  1,  oon.  lY, 
of  Snider,  about  a  mile  and  a  half  southwest  of  the  Murray  mine. 

The  Ontario  Government  drill  was  used  toward  the  end  of  1898  and  the  first  half 
of  1899,  but  no  definite  statement  has  been  made  as  to  the  re6ult8.54 

Though  the  Murray  mine  was  not  one  of  the  richest,  it  is  probable  that  competent 
local  management  would  hare  given  better  results  than  were  obtained  bj  managemsni 
from  England;  and  the  failure  and  withdrawal  from  the  region  of  so  well  known  a 
firm  does  not  necessarily  condemn  the  mining  district. 

Dominion  Mining  Company 

The  Dominion  Mining  Company  owned  and  worked  for  some  time  the  Blezard  mine, 
a  mile  north  of  the  Stobie,  in  lot  4,  can.  II,  Blesard  township,  and  the  Worthii^g^ 
mine  at  the  station  of  the  same  name  on' the  Sault  branch  about  .25  miies  west  of 
Sudbury.  The  former  mine  was  opened  up  in  1889,  and  in  the  JeHowing  year  the 
Inspector  of  Mines  states  that  50,000  tons  of  ore  had  been  raiosd.  A  smelter  was  Qon- 
struoted  and  the  ore^  after  being  roasted  in  heaps,  was  smelted  in  Herreshoff  furnaces 
to  a  matte  averaging  27  per  cent,  nickel  and  12|  per  cent,  copper,  which  was  markeled 
without  bessemerizing.  The  ore  from  the  Worthington  mine  which  ,aMa  opened  shortly 
after  was  partly  rich  enough  in  nickel  to  be  shipped  diroot  i»  market,  while  the  rest 
was  smelted  with  the  Blezard  ores.    In  1893  the  JMns  were  shut  down. 

Mr.  Robert  McBride,  who  was  in  iskaxge  of  the  Blezard  mine  in  1892,  says  that  for 
about  a  year  and  a  half  inAir  liis  management  the  mine  produced  8,000  tons  of  ore 
per  month,  but  he..,jpaB  unable  to  estimate  the  amount  raised  before  that.  However, 
it  aoems  jfisaMble  that  more  than  100,000  tons  had  been  raised  before  the  mine  was 
olosed.  The  ore  is  said  to  have  contained  5  to  7  per  cent,  of  nickel  and  copper,  Vb» 
nickel  being  more  than  double  the  copper  in  amount,  and  apparently  rivalling  that 
of  the  Greighton  in  richness.  Very  little  ore  is  left  on  the  rock  dump^  showing  that 
the  work  was  done  with  unusual  care. 

The  smelter  treated  not  only  the  ore  from  the  Blezard,  but  also  that  from  Worth- 
ington, which  began  work  in  1890,  and  continued  to  produce  ore  till  September,  1894. 
Since  then  the  mine  has  been  shut  down.  The  Worthington  has  produced  the  richest 
nickel  ore  in  the  district,  running  from  8  per  cent,  upwards ;  and  specimens  of  nickelite 
occurring  there  reach  43  or  44  per  cent,  of  nickel.  The  total  amount  of  ore  mined  is, 
however,  small,  being  estimated  at  only  25,000  tons. 

Mond  Nickel  Company 

Dr.  Ludwig  Mond  is  known  as  the  inventor  of  the  carbon-monoxide  method  of 
refining  nickel  by  volatilizing  it  in  connection  with  this  gas,  and  then  depositing  it 
again  by  suitable  changes  of  temperature.  Having  found  a  method  of  refining  the 
metal,  he  became  interested  in  obtaining  a  deposit  of  the  ore,  and  in  1899  bought  the 
McGonnell  mine  on  the  north  half  of  lot  8,  con.  IV,  of  Denison  township,  about  thfeee 
miles  northeast  of  Worthington. 

The  smelting  works  were  located  two  miles  south  at  what  is  now  Viotoria  Mines 
station,  on  the  Sault  branch.  The  ore  is  transported  11,000  feet  by  an  aerial  tramway 
from  the  mine  to  the  smelter,  and  mine  and  smelter  are  under  the  management  of 
Mr.  H.  W.  Hixon.  At  first  the  ore  was  roasted  near  the  village  on  this  railway,  but 
later  the  roast  beds  were  removed  to  a  point  about  half  way  to  the  mine,  and  the 
vegetation,  partly  destroyed  near  the  village,  is  reviving  again. 

Until  the  completion  of  the  new  Copper  Oliff  smelter,  the  plant  at  Victoria  Mines 
was  the  most  modem  and  complete  in  the  district. 

S4BQr.  Mines.  1901,  p.  66. 
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The  roMted  ore  is  smelted  in  mucli  the  usual  way  to  a  low-grade  matte,  which  la 
nm  into  bMaemer  oonrertere  and  blown  until  a  matte  of  about  80  per  oent.  of  nickel 
and  copper  ia  produced.  TMb  is  shipped  to  the  Mond  nickel  refinery  at  Ordaoh,  Walee. 
It  ia  said  that  difficulties  arose  in  the  refining  process  at  first,  so  that  the  works  at 
Cljdach,  were  unable  to  refine  the  matte  as  fast  as  it  was  produced  at  Victoria  mines. 
The  mine  and  smelter  were  shut  down,  probably  on  this  account,  in  December  1902, 
ud  were  not  in  operation,  except  for  a  few  months  in  the  summer  of  1903,  until  the 
latter  end  of  1904.  It  is  believed  that  the  difficulties  have  been  overcome,  so  that  the 
work  of  the  mine  and  the  smelter  may  now  go  on  continuously. 


Dr.   Ludwig  Mond,    London,  En(t.,    President  Mond 
Nickel  CompsJiy  and  inventor  ofthecarbonmonoxide 
methi>d  ol  refining  nickel. 
In  1902  the  Utmd  company  took  an  option  on  the  North  Star,  or  MoCharles  mine, 
on  lot  9,  oona.  II  and  III,  of  Snider  township,  and  also  on  the  Little  Btobie,  two  mflea 
weet  of  Blesard  mine;  and  the  ore  from  these  mines  was  shipped  to  Victoria  mines 
for  treatment.       Mining  operations  hare  been  c<mtinued  on  the  North  Star,  wbiob 
ieems  to  hare  developed  into  a  good  mine,  but  work  was  not  long  continued  on  tbe 
I.ittla  Stobie. 

Lake  Superior  Power  Company 
lbs  likke  Superior  Power  Company  opened  up  two  minee  <mi  the  main  nickel  range, 
ths  Qsrtmde  about  two  miles  west  of  tbe  Greighton,  and  the  Elsie  just  west  of  the 
Uunv  mine.  Their  work  began  in  1899  with  the  Gertrude  mine,  which  at  that  time 
■luwsd  pyrrhotite  with  rery  little  chalcopyrits ;  and  it  was  intended  to  nse  this  ore 
for  tbe  production  of  the  sulphur  dioxide  required  in  making  sulphite  pulp  at  Sault 
Sto,  Uuie;  tbe  roasted  ore  being  afterwards  electrically  smelted  to  ferro-nickel.  A 
Mnaidsrable  amonnt  of  copper  pyrites  was  entonntered  later,  and  most  of  the  ore  of 
the  Qartmde  and  also  of  the  Elsie  had  to  be  treated  according  to  the  methods  usual 
in  the  district. 
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Roast  beds  were  prepared  at^  Gertrude,  where  the  ore  from  Elsie  mine  was  treated 
also;  and  the  roasted  ore  was  melted  to  matte  in  water- jacketed  furnaces. 

The  Elsie  mine  produced  more  than  35,000  tons  of  ore  and  the  Gertrude  16,000, 
but  all  work  on  the  mines  and  smelter  ceased  at  the  time  when  the  company  collapsed 
early  in  the  summer  of  1904.  The  matte  was  stored  at  the  smelter,  and  methods  of 
refining  it  have  yet  to  be  devised.  A  .long  series  of  experiments  in  the  refining  of  nickel, 
electrolytically  and  otherwise,  was  made  at  the  company's  works  at  Sault  Ste.  Marie, 
apparently  without  finding  a  satisfactory  process. 

Other  Companies 

In  addition  to  the  companies  whose  history  has  just  been  sketched  a  number  of 
yentures  in  mining  and  treating  nickel  ore  have  been  made  in  the  Sudbury  district; 
but  none  have  proved  succesful,  and  few  of  them  were  of  much  importance.  The 
Drury  Nickel  Company,  having  purchased  tho  Travers  or  Chicago  mine,  on  lot 
3,  con.  V,  Drury  township,  did  some  mining  in  1891,  and  roasted  and  smelted  some 
thousands  of  tons  of  ore  in  that  year  and  in  1896.  The  matte  was  carried  by  a  one- 
rail  overhead  tramway  to  Worthington  station,  seven  miles  away,  to  be  shipped  to  the 
United  States;  but  in  1897  the  work  was  finally  closed  down. 

At  several  other  mines  shafts  have  been  sunk  and  considerable  development  work 
done,  but  none  of  them  have  raised  any  large  amount  of  ore;  nor  have  any  of  them 
operated  smelters.  References  to  them  will  be  found  in  Dr.  Barlow's  very  ccxnplete 
history  of  the  development  of  the  region  ;55  so  that  details  need  not  be  given  here. 

Two  attempts  at  novel  methods  of  smelting  and  refining  the  ores  should  perhaps  be 
mentioned.  The  Great  Lakes  Copper  Company  made  an  experiment  of  this  kind  at 
the  Mount  Nickel  mine,  on  lots  5  and  6,  con.  II,  of  Blezard,  between  the  Little  Stobie 
and  Blezard  mines.  The  mine  is  stated  to  be  well  supplied  with  ore  but  the  smelting 
works,  planned  by  Anton  Graf,  of  Vienna,  were  a  failure,  and  work  soon  ceased.  The 
Hoepfner  Refining  Company  of  Hamilton,  undertook  the  electrolytic  refining  of  nickel 
and  copper  in  1899,  and  constructed  works  just  west  of  Worthington;  but  the  process 
was  unsuccessful,  and  a  later  attempt  by  Mr.  Hans  A.  Frasch  was  likewise  a  failure; 
so  that  operations  ended  in  1901. 

Some  mention  should  be  made  of  Mr.  Edison's  persistent  endeavors  to  locate  nickel 
properties  in  the  region  by  dip  needle  methods.  Mr.  Edison's  invention  of  what  is 
stated  to  be  an  exoeedmgly  light  and  efficient  storage  battery  in  which  nickel  plays 
a  large  part  gave  the  incentive  for  the  exploration.  Three  season's  work  covered  most 
of  the  likely  spots,  where  swamps  or  drift  covered  the  ranges,  and  therefore  where 
ordinary  prospecting  methods  must  fail  of  success;  but  the  results  have  been  negative. 
Several  test  pits  and  diamond  drill  holes  have  been  sunk  at  points  where  there^  were 
notable  disturbances  of  the  dip  needle,  but  no  ore  of  importance  was  discovered. 
Similar  work,  but  with  more  delicate  instruments,  has  been  carried  on  by  the  Mond 
and  Lake  Superior  Power  companies,  in  the  first  case  by  the  well-trained  Swedish 
engineer,  Mr.  Erik  Nystrom;  but  the  results  leave  doubts  as  to  the  value  of  this 
method  of  prospecting  for  pyrrhotite,  though  it  is  of  great  value  in  exploring  for  mag- 
netic iron  ore.  The  methods  are  described  in  detail  and  in  a  thoroughly  scientific  way 
by  Dr.  Eugene  Haanel  in  a  report  on  the  ' 'Location  and  Examination  of  Magnetic  Ore 
Deposits  by  Magnetomctric  Measurements,"  issued  by  the  Department  of  the  Interior, 
Ottawa. 

At  the  present  time  only  two  companies  are  actually  at  work,  the  Canadian  Copper 
Company  and  the  Mond  Company.  Both  seem  to  be  firmly  established  with  good  mines 
and  satisfactory  methods  of  smelting  alld  refining  the  ore,  so  that  the  future  should 
be  prosperous.     Most  of  the  companies  which  have  failed  did  so  because  of  lack  of  capital 

5SO.8.0.  Vol.  XIV.  Part  H,  pp.  34-38. 
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or  of  experience,  or  because  they  had  no  well  worked  out  method  of  refining  the  matte. 
The  fimelting  of  roasted  ore  to  make  standard  matte  and  the  treatment  of  this  matte 
in  bessemer  converters,  so  as  to  raise  its  contents  of  nickel  and  copper  to  70  or  80  per 
cent.,  is  comparatively  simple;  the  real  difficulty  comes  in  the  refining  of  the  bessemer 
matte  and  up  to  the  present  only  two  processes  serai  to  be  successful  on  the  large 
Bcale,  and  both  are  in  the  hands  of  c(»npanies  which  have  their  own  supplies  of  ore. 
There  appears  to  be  no  market  open  for  even  the  high  grade  matte,  though  the  metal 
is  in  demand. 

Of  the  two  companies  at  work  in  the  Sudbury  district  the  Canadian  Copper  Com- 
pany has  much  the  largest  holdings  of  nickel  properties,  including  the  greatest  nickel 
mine  in  the  world,  the  Creighton  mine.  There  are  still  numbers  oi  nickel  deposits  in 
t^e  region  in  other  hands,  some  of  them  large  and  promising;  but  the  possession  of  the 
Creighton  mine  gives  the  Canadian  Copper  Company  a  distinct  advantage  over  its 
possible  rivals,  since  at  present  there  is  no  prospect  that  any  other  deposit  will  equal 
that  famous  mine. 

It  is  natural  that  the  Canadian  Copper  Company  should  have  aroused  some  hos- 
tility and  jealousy  in  its  long  and  successful  career;  but  it  is  only  fair  to  add  that  its 
steady  persistence  in  developing  the  nickel  resources  of  the  region  has  been  the  main- 
stay of  mining  in  the  Province  of  Ontario  for  a  number  of  years,  and  a  fair  reward 
should  be  reaped  for  its  constancy  in  going  on  with  its  work  under  discouraging  con- 
ditions in  its  earlier  years. 

Other  Nickel  Regions 

Nickel  is  a  widely  spread  metal,  but  very  few  regions  contain  its  ores  in  quantities 
that  can  be  profitably  mined.  Outside  of  the  deposits  connected  with  the  great  eruptive 
sheet  which  has  been  described  in  earlier  pages,  pyrrhotite  with  some  nickel  has  been 
reported  from  many  cUier  points  in  northern  Ontario,  especially  at  the  east  and  south 
west  of  the  main  nickel  region.  NumerouA  small  deposits  of  pyrrhotite  occur  near 
Nairn  Centre,  southwest  of  Worthington,  and  a  small  amount  of  work  in  the  way  of 
stripping  has  been  done  upon  some  of  them,  without  important  results;  though  ore 
containing  1.95  of  nickel  is  reported  from  lots  1  and  3,  oon.  Ill,  of  Nairn.  The 
deposits  here  and  in  Lome  may  really  be  connected  with  the  Worthington  offset,  though 
the  ore  found  in  them  is  much  lower  in  nickel. 

To  the  east  of  the  nickel  eruptive,  northeast  of  lake  Wahnapitae,  several  locations 
rere  taken  up  years  ago  for  nickel.  Ore  from  Boucher's  mine  gave  1.57  per  cent,  of 
nickel,  or  2.1  per  cent.,  if  pyrrhotite  free  from  gangue  be  taken.  Similffr  small  bodies 
of  pyrrhotite  occur  south  of  Ramsay  lake.  All  these  deposits  have  a  possible  connection 
with  the  main  nickel  eruptive,  but  all  are  small  in  siae  and  low  in  grade. 

Much  larger  masses  of  pyrrhotite  have  been  found  in  other  parts  of  northern  Ontario, 
as  between  lake  Temagami  and  Net  lake,  but  of  too  low  a  grade  to  be  of  importance.  56 

Much  more  promising  are  the  extraordinary  deposits  of  native  silver,  cobalt  and 
nickel  ores  of  Coleman  township  near  lake  T^niskaming,  where  considerable  quantities 
of  one  of  the  richest  ores  of  nickel  occur.  Mixed  with  smaltite  one  finds  large  masses  of 
nickelite;  so  that  nickel  is  one  of  the  valuable  ingredients  of  the  ore,  though  cobalt 
and  silver  are  of  much  more  importance.  Unless  much  larger  deposits  of  this  ore  are 
found,  the  Temiskaming  mines  will  not  prove  serious  competitors  of  the  Sudbury  region 
as  nickel  producers.  Detailed  accounts  of  these  remarkable  deposits  are  given  by  Prof. 
W.  G.  Miller  in  this  and  former  reports  of  the  Bureau  of  Mines.57 

Nickel  ores  have  been  reported  from  many  other  parts  of  Canada,  especially 
British  Cc^umbia  and  New  Brunswick.    Near  St.  Stephen  in  the  latter  province  pyrrBo- 


57  Bur.  Mines,  1904.  pp.  96-101.        56  Bar.  Mines.  1900.  pp.  173-4. 
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€te  with  a  little  oopper  pyrites  is  found  in  masses  of  gabbro  cutting  slate,  the  amount 
being  considerable;  but  the  ore  contains  only  from  .92  to  2.62  nickel,  with  some  cobalt 
and  copper,  so  that  the  ore  is  low  as  compared  with  Sudbury  ores.ss 

Dr.  Barlow  mentions  numerous  other  localities  in  Canada  where  trifling  amounts 
of  nickel  ore  have  been  found,  usually  much  lower  in  nickel  than  the  Sudbury  ore,  and 
none  of  them  likely  to  be  of  practical  importance.59  With  his  very  complete  account 
there  are  tables  showing  the  results  of  a  large  number  of  assays  of  such  ores,  made  in 
Dr.  Hoffman's  laboratory  at  Ottawa. 

UNireO  STATES  NICKEL  DEPOSITS 

The  first  nickel  produced  in  America  was  obtained  in  1863  from  the  Gap  mine 
in  Lancaster  county,  Pennsylyania ;  and  it  has  a  special  interest  to  Canadians,  since 
the  methods  adopted  by  Joseph  Wharton  in  refining  the  metal  were  later  of  importance 
in  the  treatment  of  our  own  ores.  The  mine  contained  mainly  pyrrhotite  and  chaloo- 
pyrite,  and,  like  the  Sudbury  deposits,  was  first  taken  up  for  its  copper  ore,  the  nickel 
contents  of  the  ore  being  discorered  later.  It  is  associated  with  an  eruptive  mass  of  a 
much  more  basic  kind  than  the  Sudbury  norite,  and  like  the  Sudbury  ore  deposits, 
was  probably  due  to  magmatic  segregation.  The  ore  was  of  much  lower  grade  than  the 
Canadian,  yet  for  a  number  of  years  it  was  the  most  important  nickel  mine  in  America. 
After  running  from  1863  to  1891  it  was  finally  closed  down  in  the  latter  year.fe 

Nickel  ores  of  an  entirely  different  type^  resembling  those  of  New  Caledonia,  have 
been  found  in  Oregon  and  North  Carolina.  The  Oregon  deposits,  in  Douglas  oounty, 
are  irregular  masses  of  hydrated  silicates  of  nickel  and  magnesia  in  serpentine,  formed 
by  the  alteration  of  peridotites  or  related  rocks.  The  ore  occurs  as  loose  boulders  on 
the  surface  and  in  veinlets  in  the  serpentine,  but,  up  to  the  present,  no  ore  bodies  of 
workable  dimensions  have  been  found.  In  North  Carolina,  the  relationships  a>e  similar, 
and  the  pale  green  mineral  genthite,  a  hydrous  silicate  of  nickel  and  magnesia  was 
discoyered  there.    No  ore  of  importance  has  been  mined,  however. 

A  small  quantity  of  nickel  occurs  with  the  lead  ores  of  Mine  la  Motte  in  Missouri; 
and  the  metal  is  recoirered  as  a  by-product  in  the  treatment  of  the  ores.  In  1903  the 
United  States  is  reported  to  have  produced  from  domestic  ores  57  tons  of  nickel, 
apparently  from  this  mine. 

Though  the  United  States  has  dropped  out  of  the  race  as  a  producer  of  nickel  ore, 
it  is  still  one  of  the  most  important  countries  for  the  refining  and  utilization  of  the 
metal  nickel ;  much  the  greater  part  of  the  Canadian  matte  being  treated  at  Constable 
Hook,  New  Jersey. 

EUROPEAN  NICKEL  DEPOSITS 

The  metal  nickel  was  first  produced  in  any  quantity  at  Schneeberg  in  Saxony ;  and 
ever  since  the  discovery  of  the  metal  a  small  amount  of  nickel  and  cobalt  has  been 
obtained  at  the  Freiberg  smelters  as  a  by-product  in  the  treatment  of  silver-lead  ores. 
A  little  has  been  produced  also  from  the  deposits  of  Varallo,  in  Piedmont,  Italy,  where 
the  ore  is  pyrrhotite,  which  occurs  with  basic  eruptive  rocks,  as  in  so  many  other  places. 
In  Austrian  Silesia  nickel  is  extracted  from  a  silicate  forming  weins  in  serpentine, 
resembling  the  New  Caledonian  deposits;  but  the  amount  is  smalL^x 

At  Schaud  on  the  Spree  in  Germany  comparatively  rich  ore,  with  5.52  to  6  per 
cent,  cf  nickel  and  a  little  cobalt  and  copper,  is  found  beside  a  dike  of  diabase-gabbro 

^^^™'^'  ■ 

^^f/^'-^^^J^^'  ^?^*  I»P-  ^56-9;  alio   1904.   Part  H.   p.   161-3. 
59lbld.p  Part  H,  pp.   147-166. 

1904*'pa^^H  ^^  mS"  ^'^"  *°*    ^*"*'  p.  432;  2nd    Oeol.  Bur.   Penn..   Eep.  000.   1880;   GJ.O. 
mentiiSed.'^*^  *o  »»ny  of  the  looalitiM  are  given   by  Dr.  Barlow  in  the  report  vreviondy 
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(proterobase) ;  but  Beck,  who  desoribea  it,  thinks  the  deposit  was  not  formed  by  seg- 
regation but  by  asoMiding  waters.  He  objects  also  to  Vogt's  theory  regarding  Sudbury 
and  Norwegian  ores.  However,  conclusions  drawn  from  the  small  deposits  he  refers  to 
should  hardy  overturn  those  formed  from  more  numerous  and  larger  deposits  elsewhere. *5a 

Scandinavia  has  hitherto  proved  much  the  most  important  nickel  mining  region 
in  Europe,  and  before  l^e  importation  of  New  Caledonia  ores  most  of  the  world's  nickel 
came  from  the  mines  of  Norway  and  Sweden.  Since  1894  these  countries  have  fallen  otf 
greatly  in  their  output  of  the  metal,  however,  and  during  s^me  years  nickel  mining 
ceased  altogether.  The  Scandinavian  deposits  are  of  pyrrhotite,  like  our  own,  and  are 
associated  with  gabbro  or  norite,  but  of  a  more  basic  type  than  the  Sudbury  norite. 
They  have  a  special  interest  to  students  of  the  Canadian  region,  since  the  true  theory 
of  the  relaticmship  of  ore  to  rock  was  worked  out  first  in  Norway,  by  Professor  Vogt 
of  Chris^lknia,  and  afterwards  applied  to  our  deposits  by  Dr.  Adams,  Dr.  Barlow,  and 
oth^B.63 

In  Norway  there  are  about  40  deposits,  and  quite  a  large  literature  has  sprung  up 
about  them,  partly  written  l^y  Canadian  observers,64  but  it  will  be  impossible  to  do 
more  than  give  a  general  account  of  the  ore  deposits  as  compared  with  those  of  Sud-. 
bury.  Nothing  resembling  the  great  eruptive  sheet  of  the  Sudbury  region  has  been 
described  in  Norway,  though  the  ore  always  appears  as  segregations'  at  the  edge  of  masses 
ai  gabbro.  Between  the  ore  and  the  rock  there  is  pyrrhotite-gabbro,  showing  every'  stage 
of  mixture  of  the  sulphides  with  the  rock.  The  sulphides  are  mainly  pyrrhotite,  biit 
include  also  chalc(^yrite,  though  in  less  amount  than  in  some  of  our  offset  mines. 
Pyrite  lA  more  frequent  than  with  us,  but  the  rarer  elements,  gold,  silver,  and  platinum 
seem  to  be  present  in  less  amounts,  though  they  always  occur.  In  richness  the  ore  is 
much  like  our  own,  running  from  2.5  to  5  per  cent,  of  nickel.  At  Evje,  for  instanoe, 
the  ore  contains  from  2.90  to  4.87  per  cent,  of  nickel  and  1  to  1.30  per  cent,  of  copper. 
The  deposits,  however,  are  much  smaller  than  the  Canadian  ones,  so  that  their  com- 
petition is  not  to  be  feared. 

In  Sweden  very  similar  deposits  exist,  but  the  number  exploited  is  smaller.  At 
Kuso  pyrrhotite  has  segregated  from  gabbro-diorite,  and,  as  worked,  runs  1.14  to  1.82 
of  nickel,  the  pure  pyrrhotite  containing  2.51  to  8.42  per  cent.^s 

In  1893  and  1894  Scandinavia  produced  more  than  100  tons  of  nickel,  but  the  opening 
up  of  the  New  Caledonia  and  later  the  Sudbury  mines  have  almost  destroyed  the  nickel 
mining  industry  in  those  regions. 

NEW  CALEDONIA 

The  only  real  competitor  of  Ontario  as  a  nickel  producer  is  the  French  penal  colony. 
New  Caledonia,  in  the  south  seas.  Nickel  was  discovered  there  in  1865  by  M.  Jules 
Gamier,  and  it  was  through  his  exertions  that  the  nickel  mining  industry  sprang  up. 
Many  accounts  of  the  region  have  been  given,  the  most  complete  description  of  the 
mines  and  their  conditions  being  by  M.  E.  Glasser,  who  examined  them  for  the  French 
government  ;M  but  a  good  sketch  of  the  subject  is  given  by  Dr.  Barlow  in  the  reftort  so 
often  referred  to.    The  following  account  is  drawn  from  M.  Glasser. 

The  island  consists  of  ancient  schists  and  mesosoic  sediments,  penetrated  by  numerous 
erupti^ies,  of  which  the  most  important  is  a  very  basic  rock,  peridotite,  consisting  of 

6a  Bis  Niokelerslagerstfttte   Ton   Schaud   an   der.   Spree  u.    ihre  Oeatelno,  aeitschv.  deutsoh. 
Oeol.  Gm..  66,  1903,  pp.  296-330. 

^aKikkel  forekomBter  og  Nikkelprodaktion,  Oeol.  Boo.  Kor.  Ohristianla,  1892;  Ueber  die 
BUdimg  Ton  Erslagent&tten  duroh  DiflerationprooeMe  In  Eruptiymagmatenp  International  Geol. 
Oon«r.,  Zarioh,  1894;  ProblemB  in  the  Oeology  of  Ore-DepoBits,  in  OeneBlB  of  Ore  Deposits, 
Pptepnyp  1901,  p.  636,  etc.;  Formation  of  EruptiTe  Ore  DepoBlti,  Min.  Indastry,  1895,  p.  743, 
•to.;  and  various  other  papers.       

04  Vaofarlane,   Oan.  Nat.,   Yd.   YII,   p.  13,  Nlokel   ore  at  Bingerike;   Major  Leokle,   Niokel 
DepoelU  in  Norway,  Can.  Min.  Ber.,  Vol.  XVin,  No.  8,  p.  151-3. 

—  ^ill^!"^'*"***  Blattberg'B  ooh  Kubo  Nickelgrufnor.  Geol.  P6r.  in  Stookholm  Pttrh.  25,  1903, 
pp.  103>128. 
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olivine  and  enstatite,  now  more  or  less  transformed  into  serpentine.  Deposits  of  nickel, 
cobalt  and  chromium  are  associated  with  the  serpentine.  The  original  peridotite  is  no 
doubt  the  source  of  the  ore^  and  analyses  show  that  the  fresh  rock  contains  small  per- 
centages of  nickel  and  cobalt.  A  specimen  of  olivine  from  one  of  the  mines  contains 
0.11  per  cent,  of  nickel  and  cobalt  oxide,  while  the  enstatite  associated  with  it  in  less 
amount  contains  0.4  per  cent.  Examples  of  peridotite  are  said  to  hare  been  found 
containing  as  much  as  2^  per  cent,  nickel.  The  peridotites  cover  most  of  the  southeast 
end  of  the  island  and  form  a  discontinuous  chain  of  outcrops  running  nearly  to  the 
northwest  end,  as  a  mountain  range  rising  in  places  to  6,500  feet.  In  most  cases  ser- 
pentization  has  advanced  far,  and  at  many  points  the  serpentine  has  changed  into  a 
red  clayey  material,  which  is  associated  with  nickel  ore. 

The  ores  are  all  hydrated  silicates  in  which  nickel  has  replaced  magnesia  to  a  greater 
or  less  extent.  The  richest  silicates,  which  are  green  and  soft,  may  contain  even  48.6 
per  cent,  of  nickel  oxide,  and  are  called  garnierite  and  noumeaite,  the  two  varieties 
seeming  to  blend  into  one  another.  Their  composition  varies  greatly,  but  their  nickel 
contents  averages  higher  than  that  of  the  genthite  referred  to  as  occurring  in  Oregon 
and  North  Carolina. 

The  green  minerals  occur  as  small  veins  in  the  serpentine  or  peridotite,  as  a  scaly 
covering  of  fragments  of  the  rock,  or  as  concretionary  masses.  The  color  varies  from 
pale  to  deep  green  or  almost  black,  and  the  garnierite  is  associated  with  a  ohoooUcte 
brown  mineral,  which  was  at  first  rejected,  but  is  now  known  to  be  a  similar  nickel 
ore  colored  with  iron  oxide,  and  forms  the  larger  part  of  the  ore  mined.  Thero  are  also 
siHcious  masses  of  a  green  color,  containing,  however,  only  9  or  10  per  cent,  of  nickel. 

As  examples  of  the  best  garnierite  the  following  analyses  may  be  given  from  M. 
Glasser's  report: 
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There  may  be  every  gradation  from  specimens  like  these,  which  come  from  different 
parts  of  the  island,  to  silicate  of  magnesia  with  only  a  small  percentage  of  nickel,  so 
that  the  ore  has  the  composition  of  serpentine  in  which  a  variable  amount  of  nickel 
has  replaced  magnesia. 

M.  Glasser  distinguishes  four  varieties  of  ore  deposits,  vein-like  deposits,  brec- 
ciated  deposits,  masses  of  altered  serpentine  impregnated  with  nickel,  and  nickeliferous 
earths. 

While  the  pure  garnierite  is  very  rich,  most  of  the  ore  is  of  very  much  lower 
grade,  and  the  miners  mix  rich  and  poor  ore  so  as  to  adjust  the  output  to  an  average 
of  7  per  cent,  of  nickel,  after  drying  at  100^  C.  This  means  practically  that  the  hydrous 
ore,  before  drying,  runs  about  5i  to  5^  per  cent,  of  nickel,  since  the  percentage  of 
water  is  high.     The  waste  dumps  may  contain  3  or  4  per  cent,  of  nickel. 

The  veins  are  seldom  large,  and  are  never  worked  to  any  important  depth,  so  that 
there  are  few  underground  mines.  Most  of  the  deposits  form  sheets  covering  the 
surface,  nowhere  more  than  15  or  20  feet  thick,  and  are  worked  as  open  pits.  The 
largei^  group  of  mines  mentioned  by  M.  Glasser,  on  the  plateau  of  Thio,  had  produced 
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up  to  the  time  of  his  report  250,000  tons ;  and  during  itfi  greatest  prosperity,  in  1890- 
1894,  had  reached  a  production  of  26,000  or  30,000  tons  per  annum,  which  later  had 
fallen  off  to  10,000  tons.  The  tenor  of  the  ore  in  early  days  was  10  to  12  per  cent,  but 
latterly  had  fallen  to  6i  per  per  cent,  of  nickel.  A  large  amount  of  waste  rock  has 
now  to  be  rejected,  and  the  group  of  mines  is  approaching  exhaustion. 

The  deposits  are  always  found  on  gentle  slopes  or  basins  on  the  flanks  of  the  moun- 
tains and  lie  between  the  red  clay  mentioned  before  and  the  rock.  They  have  resulted 
from  the  superficial  weathering  of  the  rock,  accompanied  by  a  concentration  of  the 
nickel  as  silicate  by  surface  waters,  the  nickel  being  precipitated  more  readily  than 
the  magnesia.  Under  these  conditions  none  of  the  deposits  can  be  expected  to  cover 
continuously  a  large  surface.  The  largest  of  the  bands  of  ore  are  not  more  than  about 
a  half  mile  long,  and  they  are  comparatively  narrow.  Many  of  the  deposits  are  already 
worked  out,  but  a  large  number  still  furnish  ore,  and  probably  many  new  deposits  will 
yet  be  found.  If  the  grade  of  the  ore  required  were  lowered  to  5  per  cent,  of  nickel,  the 
amount  which  could  be  furnished  would  greatly  increase. 

As  the  ores  generally  occur  high  up  on  the  mountains  where  roads  are  difficult 
to  construct,  transportation  is  a  serious  difficulty,  and  cable  tramways  have  often  to 
be  provided.  Another  drawback  is  the  thickness  of  red  clay  which  has  to  be  stripped 
from  many  of  the  deposits  before  they  can  be  worked  by  open  quarrying,  which  is  Ihe 
usual  method.  The  poor  character  of  the  labor  available.  Kanakas,  convicts,  or  some^ 
times  Japanese,  is  another  drawback  mentioned  by  M.  Glasser;  who  adds  that  the 
long  ocean  voyage  and  the  remote  situation  of  the  island  greatly  hamper  the  marketing 
of  the  ore  at  a  profitable  rate. 

SAt  present  all  the  ore  is  shipped  to  Europe  for  treatment,  but  it  is  thought  that 
a  great  economy  in  freight  could  be  accomplished  by  smelting  to  matte  in  the  island, 
thus  reducing  the  weight,  though  smelters  erected  years  ago  proved  unsuccessful. 

Though  nickel  was  discovered  by  Garnier  in  1865,  scarcely  any  mining  was  done 
until  1875,  and  the  output  did  not  rise  to  great  importance  till  1889,  when  21,000  tons 
of  ore  were  shipped.  This  amount  had  increased  to  108,908  tons  in  1899,  and  to* 
128,653  tons  in  1902,  aoocrding  to  statistics  furnished  by  M.  Glasser.  In  1889  the  con- 
tents of  nickel  in  the  ore  sent  from  New  Caledonia  rose  to  1,680  tons,  while  previously  it 
had  not  reached  1,000.  In  1902  the  nickel  contents  were  placed  at  7,045  tons,  though 
M.  Glasser  doubts  the  correctness  of  the  return. 

The  most  productive  mines  are  still  the  old  ones  in  the  neighborhood  of  Thio  on 
fche  northeast  side  of  the  island  near  its  southeast  end,  but  their  output  is  diminishing 
and  the  total  is  kept  up  by  the  Working  of  a  large  number  of  small  vteins  in  different 
parts  of  the  island. 

M.  Glasser  discusses  interestingly  the  formidable  competition  of  the  Canadian  nickel 
mines,  though  he  states  that  ' 'thanks  to  a  more  or  less  complete  understanding  between 
the  producers.  New  Caledonia  preserves  her  rank ;  but  it  is  none  the  lees  true  that  the 
nickel  industry  is  developing  in  Canada  and  that  the  production  of  its  mines  has  been 
rapidly  increasing  of  late  years.  Must  one  say  that  New  Caledonia  has  much  tp  fear 
from  ihis  competition?  We  do  not  think  so;  for,  so  far  as  we  can  judge  from  the 
documents  at  our  disposal,  the  natural  conditions  of  the  Canadian  deposits  are,  in 
themselves,  much  less  favorable  than  those  of  our  colony.*'  He  goes  on  to  show  that 
the  Sudbury  ores  are  sulphide  ores  of  nickel  and  copper,  variable  in  the  percentage 
of  the  two  metals  and  requiring  a  complex  method  of  refinement.  Quoting  the  statistics 
of  the  Bureau  of  Mines,  he  admits  that  the  nickel  resources  of  the  region  are  consider- 
able, though  the  tenor  of  the  ore  seems  to  be  diminishing. ^7  He  was  influenced  in  his 
view  by  the  absurdly  high  estimate  of  our  ore  reserves  given  by  an  official  report  to  the 
United  States  Secretary  of  Marine  in  1890. 

67  The  statisties  quoted  reach  only  to  1901.  before  the  rich  Creighton  ores  had  produced 
an  effect.  *^ 
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While  M.  Glasser  thinks  our  prospects  less  bright  than  those  of  New  Caledonia, 
he  admits  certain  advantages.  ''On  the  other  hand  the  general  industrial  situation  of 
Canada  appears  to  be  very  favorable,  and  has  permitted  in  late  years  an  important 
development  in  mining  and  treating  the  ores,  in  consequence  of  which  the  production 
of  nickel  in  Canada  is  steadily  increasing." 

There  is  one  apparent  advantage  for  purposes  of  treatment,  which  the  New  Cale- 
donian ore  has  over  ours,  in  the  absence  of  sulphur,  and  another  real  advantage,  in 
its  freedom  from  coppc-r.  The  first  advantage  is,  however,  neutralized  by  the  fact 
that  the  New  Caledonian  ore  must  be  smelted  with  coke,  which  always  contains  appreci- 
able quantities  of  sulphur.  Owing  to  the  great  affinity  of  nickel  for  sulphur,  this  is 
taken  up  by  the  metal,  and  must  later  be  separated  from  it.  This  fact  interfered  with 
Garnier's  original  idea  of  direct  smelting  of  the  nickel;  and  it  is  now  smelted  with 
sulphur  compounds,  such  as  gypsum,  and  made  into  a  matte  which  must  afterwards 
be  refined  in  ways  not  very  different  from  our  own.  The  absence  of  copper  makes  its 
separation  unnecessary,  but  the  copper,  when  separated,  is  an  efement  in  the  value 
of  the  Sudbury  ores. 

TYPES  OF  NICKEL  ORES  AND  DEPOSITS 

From  the  account  just  given  of  the  New  Caledonian  ore  deposits  it  will  be  seen 
that  they  are  of  an  absolut^y  different  type  from  those  of  Sudbury;  and,  if  we  omit 
the  few  rich  arsenides  and  sulphides  of  nickel  found  in  some  Saxon  mines  and  the 
Coleman  deposits,  in  relatively  minute  quantities,  all  nickel  deposits  may  be  divided 
into  two  classes, '  pyrrhotite  ores  which  occur  as  segregations  at  the  margin  of  eruptive 
rocks  such  as  norite*  and  gabbro ;  and  hydrous  silicates,  such  as  garnierite  and  genthite, 
which  result  from  the  weathering  of  serpentine  derived  from  a  v\ery  basic  eruptive  rock, 
peridotite. 

Though  both  kinds  of  deposits  have  their  source  in  eruptive  rocks,  one  comes  di- 
rectly from  the  molten  magma,  by  segregation  at  its  bottom  or  edge;  the  other  by  a 
complex  process  of  decomposition  carried  on  in  two  stages,  hydration  into  serpentine, 
and  weathering  of  serpentine  into  red  clay,  with  the  accumulation  of  the  minute  quan- 
tity of  nickel  in  the  original  rock  ae  secondary  deposits  of  the  green  or  chocolate  brown 
hydrous  silicates  of  nickel  and  magnesia.  In  the  Sudbury  region  the  silicate  ore  of  nickel 
is  unknown,  though  genthite  has  been  founc'  *^  Michipiooten  island  in  lake  Superior^ 
in  trifling  quantities.  Wie  have  numerbub  ma  of  serpentine  in  Canada,  cepecially 
in  the  Eastern  townships  of  Quebec,  and  minute  amounts  of  nickel  occur  in  them,  but 
the  conditions  have  not  been  favorable  for  the  accumulation  of  secondary  ore  deposits, 
even  if  the  amount  of  nickel  contained  in  the  serpentine  was  sufficient ''In  quantity. 
The  scouring  of  the  Ice  Age  would  have  removed  any  such  residual  deposits. 

The  Scandinavian  nickel  regions  have,  of  course,  passed  through  the  same  conditions 
as  our  own.  It  is  a  little  surprising  that  the  millions  of  tons  of  nickeliferous  pyrrho- 
tite destroyed  in  past  ages  by  weathering  in  the  Sudbury  region  should  not  somei^here 
have  given  rise  to  secondary  deposits,  but  none  are  known ;  and  we  must  suppose  that 
the  nickel  solutions  due  to  weathering  and  gossan  formation  hav^e  not  met  with  the 
proper  re-agents  to  precipitate  the  nickel.  Its  compounds  are  in  general  very  soluble, 
only  the  hydrous  silicate  showing  a  tendency  to  permanence. 

On  the  other  hand  suFphide  of  nickel  is  practically  never  found  in  New  Caledonia, 
the  only  reported  occurrence  being  a  little  millerite  found  in  the  Esperance  chromium 
mine. 

We  have  then  in  Ontario  very  large  deposits  of  sulphide  ores  going  to  depths  of 
more  than  1,000  feet,  comparatively  little  changed  from  the  form  they  assumed  on 
cooling  from  the  molten  magma;  while  in  New  Caledonia  we  find  thin,   flat,  shallow 


68G.B.0..  1890-91,  Part  E»  p.  47;  also  Dr.  Barlow,  1904,  Part  H,  p.  149. 
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sheets  of  ore  entirely  of  secondary  origin,  the  accumulation  of  ages  of  superficial  changes 
in  a  region  too  near  the  equator  to  be  affected  by  the  glacial  period. 

For  completeness  sake  a  reference  should  be  made  to  the  occurrence  of  native 
nickel,  associated  with  native  iroh,  in  certain  basic  rocks,  as  at  Ovifak  on  Disco  island, 
on  the  Greenland  coast.  The  masses  of  iron  found  there  and  partly  removed  by  Norden- 
akjold  to  be  deposited  in  the  Scandinavian  capitals,  run  up  to  20  tons  in  weight.  They 
contain  only  small  amounts  of  nickel,  from  0.34  to  2.85  per  cent.,  but  almost  enough 
for  nickel  steel.  Meteoric  iron,  it  is  well  known,  always  contains  nickel,  reaching  even 
in  one  case,  59.69  per  cent.,  ba  at  Octibbeha  Co.,  Miss. 

Native  nickel  with  a  percentage  of  iron  has  been  found,  abo,  the  example  best  known 
being  the  awaruite  of  Gorge  river  in  the  south  island  of  New  Zealand.  This  contains 
67.63  per  cent,  of  nickel,  0.70  per  cent,  of  cobalt,  and  31.02  per  cent,  of  iron.  It  is 
found  with  gold  and  platinum,  etc.,  in  river  gravel,  and  was  probably  derived  from  a 
partially  serpentinized  peridotite.^  Even  more  interesting  is  the  souesite,  or  native 
iron-nickel  alloy  described  by  Dr.  Hoffman  from  Lillooet  in  British  Columbia.  It  was 
found  with  platinum  and  a  little  gold,  etc. ;  and  has  the  composition  nickel  76.48,  iron , 
22.30,  copper  1.22.70  Closely  related  to  this  are  the  metallic  grains  found  by  Sella  in 
gold-bearing  sand  at  Elvo,  near  Biella,  in  Piedmont;  which  contain  75.2  per  cent,  of 
nickel  and  26.6  per  cent,  of  iron.7i 

Distribution  of  Metals  in  the  Sudbury  Ores 

By  far  the  most  important  of  the  metals  in  the  Sudbury  district,  so  far  as  quantity 
18  concerned,  is  iron;  but  it  is  always  combined  with  sulphur,  chiefly  in  the  form  of 
pyrrhotite,  which  contains  from  60.4  to  61.6  of  iron  when  pure.  If  it  were  not  for  th^ 
difficulty  in  completely  removing  the  sulphur,  pyrrhotite  would  be  a  valuable  ore  of 
iron,  and  the  nickel  mines  would  also  be  iron  mines,  some  of  them  comparable  in  ton- 
nage and  percentage  of  the  metal  to  important  iron  mines  in  other  regions.  Some  day 
the  iron  of  the  pyrrhotite  may  be  in  demand,  but  that  day  is  prcbably  distant. 

Next  in  amount  comes  nickel,  which  may  be  looked  on  as  sometimes  replacing  a 
part  of  the  iron  in  the  pyrrhotite,  though  in  most  cases  it  is  known  to  belong  to  pent- 
landite  disseminated  through  the  pyrrhotite.  This  occurs  in  quite  variable  amounts, 
running,  in  mines  which  have  been  extensively  worked,  from  1.5  per  cent,  of  the  ore 
to  over  5  per  cent. ;  and  in  some  smaller  mines  to  8  or  more  per  cent,  for  a  few  thousand 
tons.  These  statements  apply,  however,  to  the  ore  as  mined,  always  including  more  or 
less  rock.  The  pure  sulphides  would,  of  course,  run  higher.  In  the  Murray  mine  55 
to  60  per  cent,  of  the  ore  was  sulphides ;  at  the  Copper  Cliff  nearly  40 ;  at  No.  2  a6out 
60;  at  the  Frood  73;  and  at  Creighton  79  or  80,  the  highest  in  the  region. 

Close  after  nickel  comes  copper,  derived  from  the  chalcopyrite  almost  always 
mixed  with  the  pyrrhotite;  but  the  proportions  of  the  two  metals  vary  greatly. 

Next  in  quantity,  but  far  behind  the  others,  is  cobalt,  present  in  all  the  ores  to 
the  extent  of  from  1-40  to  1-133  of  the  nickel  present,  according  to  the  few  analyses  on 
record  showing  the  percentage  of  cobalt  in  high-grade  matte.  If  we  take  the  returns 
of  cobalt  from  the  statistics  for  1903-4,  we  find  only  25.8  tons  to  11,727  tons  of  nickel^ 
the  cobalt  representing  only  1-455  of  the  nickel ;  however,  cobalt  is  more  easily  slagged 
off  than  nickel,  and  no  doubt  has  been  quite  disproportionately  removed  in  the  refining 
process.  For  the  same  reason  the  proportion  of  cobalt  in  the  bessemer  or  high-grade 
matte  is  no  doubt  lower  than  in  the  original  ore. 

The  precious  metals  are  present  in  still  smaller  quantities,  silvfer  coming  first,  with 
2^  to  7  oz.  per  ton  of  high-grade  matte ;  the  platinum  metals  next,  with  from  0.17  oe. 
to  0.5  OS.,  and  gold  last,  with  0.02  to  0.3  oz.  per  ton. 

69  Dana's  Syitem  of  Kineraloery*  P(p.  28  and  29. 

70  Am.  Jour.  80.,  Vol.  XIX.  1905,  pp.  319-20. 

TxDammer,  Handbuoh  der  Anorffanisohen  Ohemle,  Vol.  Ill,  p.   488. 
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Matte  Analyses 

The  results  of  the  most  complete  analyses  of  bessemer  or  other  iiigh-grade  matte 
available  are  given  in  the  following  table: 


Nickel 

Cobalt 

Copper   ... 

Iron 

Sulphur . . . 

Gold 

Silver  .  .., 
Platinum., 
Iridium  ... 
Osmium  ., 
Rhodium  . 
Palladium. 


Per  cent. 


} 


48.82 

25.92 
2.94 

22.50 
0.02OZ. 
3.14  " 
0.13" 
0.02" 
0.02  " 
trace 
trace 


II. 


Per  cent. 

41.58 
0.71 

24.99 
9.82 


0.1 5oz. 
6'.56oz. 


m. 


Per  cent. 

40.87 
0.78 

24.95 
9.64 


O.lCoz. 
2.50 
0.44  " 


IV. 


Per  cent. 


} 


4i 


41.18 

44.87 

0.94 
11.63 

O.SOoz. 

5.10  " 


V. 


Per  cent. 


30.96 


{ 


0.1 


43.36 
0.30 

13.76 

to0.2oz. 
7.0   " 
0.5    •• 


VI. 


Per  cent 

41.88 

40.33 

W.37 

1.07 


0.66OS. 
4.87" 
.40" 


I  is  by  T.  L.  Walker  of  Murray  mine  bessemer  matte.?^ 

II  and  III  are  by  Donald  Locke^  of  Ontario  Smelting  Works  matte,73  mainly  from 
Creighton  ore. 

IV  is  by  J.  W.  Bain,  of  Copper  Oiff  matte  in  1899,  from  Stobie,  Copper  Cliff  and 
Evans  mine  ore.74 

V  is  by  Titus  Ulke  in  1894,  of  Copper  Cliff  and  Evans  ore,  probably  with  some  ore 
from  Stobie.7S 

VI  is  by  Donald  Locke,  of  Victoria  mines  bessemer  matte.76 

Analyses  I,  II  and  III  are  of  matte  whose  ore  came  chiefly  from  large  marginal 
deposits,  the  Murray  and  Creighton  mines.  IV  and  V  are  partly  of  ore  from  mines  of 
the  Copper  Cliff  offset  (Copper  Cliff  and  Evans),  but  partly  from  Stobie  mine.  VI  Is 
from  an  offset  mine,  but  very  close  to  the  margin  of  the  nickdi-bearing  eruptive, 
Victoria  mine.  It  will  be  noticed  that  nickel  predominates  over  copper  in  the  ratio 
of  about  2  to  1  or  5  to  3  in  matte  from  marginal  mines,  while  copper  outweighs  nickel 
in  offset^mines,  except  at  Victoria  mine,  where  nickel  is  a  little  in  advance. 

Assays  of  ore  from  the  different  mines  show  this  even  more  strikingly.  The 
Creighton  runs  about  5  per  cent,  of  nickel  to  2  of  copper;  the  sulphides  at  the  Murray 
mine  about  d|  to  li;  the  Ble^ard  mine  about  4  of  nickel  to  2  of  copper;  and  similar 
proportions  are  found  in  the  Gertrude,  etc.,  all  marginal  mines.  At  the  Copper  Cliff 
the  ore  averages  4.20  of  nickel  to  5.68  of  copper,  and  the  offset  mines  as  a  whole  contain 
nearly  equal  amounts  of  nickel  and  copper,  except  the  Stobie  offset,  where  nickel  is 
2.21  to  1.55  of  copper.  The  last  offset  is  of  a  peculiar  kind,  showing  no  direct  connec- 
tion with  the  main  eruptive,  but  running  pairallel  to  its  edge  at  a  distance  of  about 
three-fourths  of  a  mile  to  the  southeast,  so  that  it  seems  to  follow  a  different  law,  and 
may  be  really  a  sheet  of  norite  and  ore  projecting  from  the  main  range  away  below  ihe 
surface. 

It  appears  then  that  a  certain  amount  of  segregation  of  the  oreb  took  place  where 
offsets  projected  from  the  edge  of  the  eruptive  into  the  cooler  country  rocks,  the  process 
being  aided  probably  by  circulating  hot  water  arising  from  the  eruptive  magma. 

Assays  or  analyses  are  not  available  to  show  how  the  rarer  metals  were  affected, 
beyond  the  general  fact  that  they  seem  to  have  been  concentrated  in  a  still  higher 
degree  than  the  copper,  as  may  be  seen  from  the  table.     The  first  three  analyses  show 

7a  Am.  Jonr.  Be,  Vol.  1,  4th  Beriet.  1896,  p.  112. 

73  Br.  Barlow,  p.  206. 

74  Bur.   Mines,  1900,  p.  218. 
75Min.  Indnstry,  Vol.  Ill,  p.  460. 
76  Dr.  Barlow,  p.  206. 
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Si  or  8  ouncee  of  silyer  per  ton  of  matte  and  from  0.19  to  0.66  of  sold  and  the  platinum 
metals;  the  laet  three  haye  from  6  to  7  onnoes  of  silTer  and  from  0.6  to  1  ounce  of  gold 
and  platinam.  The  amount  of  the  precious  metak  is  more  than  doubled^  while  the 
peroentage  of  copper  is  increased  from  25  to  aboiat  42. 

In  the  caae  of  Veroulion  mine  the  gold  and  platinum  metals  are  increased  in  a 
much  greater  degree,  but  the  small  amount  of  the  ore  known  to  exist  ii;iake8  it  of  little 
importance.     No  analyses  of  Worthington  matte  are  available,  unfortunately. 

The  Precious  Metals 

The  proportions  of  the  rare  metals  thus  far  referred  to  are  the  results  of  analysis 
of  the  high-grade  matte.  To  bring  them  into  relationship  with  the  respective  ores  from 
which  the  matte  was  obtained  it  is  necessary  to  know  the  grade  of  the  ore,  and  in  many 
cases  this  is  not  on  record.  At  the  Murray  mine  the  ore  contained  in  1891  about  1.5 
per  cent,  of  nick^  and  0.75  per  cent,  of  copper ;  so  that  a  ton  of  matte  containing  74.74 
per  cent,  of  the  two  metals  represented  the  concentration  of  about  S3  tons  of  ore.  If 
20  per  cent,  be  allowed  for  loss  in  treatment,  this  would  raise  the  amount  to  40  tons. 
Of  this  about  60  per  cent,  was  sulphides,  making  24  tons  of  pyrrhotite  and  chalcopyrite 
to  furnish  8.14  ois.  of  silver,  0.17  os.  of  platinum  metals  and  0.02  oa.  of  gold.  Prob&bly 
12  tons  of  the  Creighton  sulphides  produced  a  ton  of  the  matte  analysed  by  Mr.  Locke 
(11  and  III);  while  about  18  tons  of  the  sulphides  from  Stobie,  Eyans,  etc.,  were  needed 
for  lY.  In  the  case  of  V  probably  12  tons  of  the  rich  sulphides  from  Copper  Cliff  and 
Evans  provided  a  ton  of  matte.  I  have  no  definite  information  as  to  the  number  of 
tons  of  sulphides  required  to  produce  a  ton  of  the  Victoria  mines  matte  (VI). 

Aranged  as  a  table  the  amounts  of  the  rare  metals  to  a  ton  of  sulphides  are  roughly 
as  follows : 

Silver.  Gold.        Platinum  metals. 

I.  Murray  mine  0.13  os.  0.0009  os.  0.007  os. 

II  and  III.  Creighton  mine,  etc.    0.21  os  0.0083  os.  0.037  os. 

IV.  Copper  Cliff,  Stobie,   etc.     0.28  os.  0.0166  os. 

v.  Coppw  Cliff,  Evans,  etc...  0.583  oz.  0.0125  os.  0.0146  os. 

II  and  III  included  some  ore  from  the  offset  mines  of  the  Canadian  Copper  Company, 
and  do  not  represent  the  Creighton  alone. 

In  concluding  this  discussion  of  the  distribution  of  the  rare  metals  the  returns  of 
platinum  and  palladium  from  the  Canadian  Copper  C<Hnpany's  matte  must  be  referred 
to.  In  1902  there  were  2,375  ounces  of  platinum  and  4,411  ounces  of  palladiimi  recovered, 
which  may  be  looked  on,  however,  as  belonging  partly  to  the  ore  mined  in  former  years. 
Assuming  that  it  came  from  the  ore  of  1902  there  were  0.0102  ounces  of  platinum  and 
0.0189  ounces  of  palladium  to  the  ton  of  ore  mined,  or  0.0291  of  both  metals.  Probably 
60  or  70  per  cent,  of  the  ore  was  sulphides,  so  that  the  number^  ofnc^unces  per  ton  should 
be  increased  proportionately.  In  1903  the  amounts  are  0.0077  -  platinum  and  0.0144 
palladium,  the  total  being  0.0221  ounces.  In  1904  there  was  a  falling  off  to  0.0052 
and  0.0093,  with  a  total  of  0.0145  ounces  of  the  platinum  metals  per  ton  of  ore.  In 
the  last  year  most  of  the  ore  was  from  the  Creighton  mine  and  75  per  cent,  of  it  may 
have  been  sulphides,  which  would  raise  the  total  to  0.0193  ounces  per  ton. 

Estimating  roughly  the  amount  of  sulphides  in  the  ore  each  year,  the  following 
relationship  results: 

1902 — Platinum  metals  per  ton  of  sulphides,  0.0468  ounces 

1903—  "  "  "         0.0323 

1904—  "  "  '«        0.0193 
A  portion  of  the  ore  from  which  the  metals  were  obtained  in  1904  probably  came 

from  the  Copper  Cliff  in  the  previous  year,  so  that  we  cannot  assume  Creighton  ore 
that  the  statistics  of  the  rare  metals  do  not  represent  the  complete  change  from  offset  to 
the  statistics  of  the  rare  metals  do  not  represent  the  complete  change  from  offset  to 
marginal  ores  in  this  respect. 


If 
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One  nftturally  compares  our  ores  with  tlie  similar  ones  of  Norway,  but  in  comparing 
the  ratios  of  the  metals  in  the  two  countries  it  must  be  kept  in  mind  that  their  deposits 
correspond  to  our  marginal  ones  and  not  to  our  offset  deposits.  Prof.  Yogt  giveS  the 
composition  -of  two  Norwegian  bessemer  mattes  as  follows : 

Ringerike.  Bvje. 

Percent.  Percent 

•   Nickel 51. le  41.60 

Oobiat 1.98  0.»7 

Copper  16.40  28.00 

Iron 10.87  (13) 

Sulphur 19.68  (20) 

Gola 0.0145  oz.  per  ton     0. 029 oi.  per  ton 

Sliver 2.46       "  "          4.06 

Platinum 0.075     ••  •'          0.09 

c2Slum>^^^ «•«» 

If  thie  is  compared  with  the  table  of  analyses  of  Sudbury  mattes  given  on  a  previous 
page,  it  will  be  seen  that  the  proportions  are  quite  like  analyses  I,  II  and  III,  from 
marginal  ore  deposits,  but  that  the  other  three  show  higher  percentages  of  the  rare 
metals.  It  will  be  noticed,  too,  that  the  percentage  of  copper  in  the  three  offset 
deposits  is  much  greater  than  in  the  Norwegian  mattes. 

Palladium  has  not,  so  far  as  I  am  aware,  been  reported  from  the  Norwegian  nickel 


Prof.  Vogt  states  that  in  Norway  the  proportions  of  the  metals  are  one  part  of 
gold  to  120  of  silver,  one  of  platinum  to  90  of  silvier,  one  of  silver  to  5,000  of  niokel.77 
In  our  ores  it  would  be  more  natural  to  compare  the  precious  metals  with  copper  than 
nickel,  since  their  percentage  increases  with  that  of  copper,  though  somewhat  more 
rapidly. 

It  is  well  known  that  platinum  occurs  always  in  connection  with  basic  rocks,  but 
the  native  metal  in  Russia,  British  Cblumbia,  etc.,  le  considered  to  be  derived  from 
rocks  consisting  of  olivine  and  proxene,  now  largely  turned  to  serpentine,  rocks  of  a 
much  more  basic  character  than  our  norite;  and  it  seems  that  the  native  metals  of  the 
platinum  group  go  with  ultra-basic  rocks,  while  the  arsenical  compound,  sperrylite, 
is  associated  with  less  basic  rocks  like  norite  and  gabbro.  New  Caledonian  peridotites, 
from  which  their  nickel  ere  is  derived,  should  contain  a  small  amouut  of  the  platinum 
group  of  metals,  but  in  the  native  state  and  not  as  arsenides,  if  the  relationship  just 
mentioned  is  correct. 

Statistics  of  Nickel  Production 
SUDBURY  DISTRICT 


Ore 

Nickel 

Copper. 

Cobalt 

Tons 

Tons 

Tons 

vi.i 

Value 

Tons 

Cu.jt 

Value 

To's 

Valae. 

Yeer. 

raised. 

smelted. 

Nl. 

1 

Cu. 

$ 

Co. 

Co.^ 

9 

Before 

1890 • « • > 

100.000 

1890.... 

180.278 

59,829 

1891.... 

85,790 

71.480 

1892.... 

72,849 

61,924 

2,082 

8.36 

590.902 

1,986 

8.19 

234.185 

^H 

.0187 

8.718 

1898.... 

64.048 

68.944 

1,653 

2.21 

454,702 

1.481 

2.88 

115.200 

1? 

.0299 

9,400 

1894.... 

112.087 

87,916 

2,570>i 
2,815^^ 

2.02 

612,724 

2,748 

3.14 

195.750 

^ 

.0087 

1.500 

1896.... 

75.439 

86.546 

2.67 

404,861 

2,86^ 

2.78 

160.913 

1896. . . . 

109,097 

73.505 

1.9481^ 

2.67 

857,000 

1,868 

2.54 

130,660 

1887.... 

98,155 

96.094 

1,999 

2.08 

359,651 

2,750 

2.56 

200.067 

1898.... 

123,920 

121,924 

2,7889^ 

2.28 

514,220 

4,18^ 

3.48 

268.060 

1899.... 

203.118 

171,280 

2,872 

1.67 

526.104 

2,834 

1.68 

176.286 

1900.... 

216,695 

211,960 

3,540 

1.67 

756.628 

3.364 

1.58 

319.681 

1901.... 

326.945 

270,380 

4.441 

1.64 

1.859.970 

4,197 

1.65 

569.060 

1902.... 

269.538 

233,888 

5.945 

2.54 

2.210,961 

4.066 

1.74 

616.763 

6.1 

.0026 

2,878 

1903.... 

152.940 

220.937 

6,998 

8.17 

2,499.068 

4,005 

1.81 

588.646 

18.1 

.0058 

6.128 

1904.... 

203,388 

102,844 

4,729 

4.60 

1.513.280 

2,012 

1.96 
2.09 

286,966 

12.8 

.0124 

6.060 

Totals. 

2,3»8,732 

1,933,401 

48,877>^ 

2.484 

12,660.069 

37,7P8>^ 

8,876,177 

^'H 

29.969 

77  Zeitsohrlf t  f.  prakt.  OeoL,  Heft  8,  Jahrffans,  1902,  pp.  258-60. 
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For  the  nine  months  ending  30th  September  1905,  the  production  of  nickel  from 
the  Sudbury  mines  was  returned  as  7,136  tons,  worth  in  the  matte  $2,622,593,  and  of 
copper  3,310  tons,  worth  $507,440. 

In  addition  to  the  metals  given  in  the  table  there  are  returns  for  platinum  and 
palladium  from  1902  to  1904,  as  follows: 


PlaHnnm 

1 

PnllAillnni . 

Oz. 

Oz.)(ortoii. 

Value 

0«. 

Oz.  per 
term^. 

Value. 

1902 

2,875 

1,710 

fi86 

0.0102 

0.0077 
0.0052 

46,828 
8S,845 
10,468 

4,411 

8,177 

952 

0.0189 
0.0142 
0.0092 

86,015 

1905. 

61.951 

1904 

18,564 

1 

4,621 

90,110 

8,540 

.{166,580 

The  statistics  as  given  are  taken  from  the  reports  of  the  Bureau  of  Mines,  and 
represent  the  returns  sent  in  by  the  companies.  For  some  reason  not  accounted  for, 
the  statistics  given  in  the  Geological  Survey  Reports  differ  considerably  from  those  of 
the  Bureau  of  Mines,  being  generally  lower.  The  values  in  the  two  sets  of  statistics 
var^  still  more,  since  the  Bureau  of  Mines  reports  spot  values  of  the  nickel  and  copper 
in  the  matte  as  it  is  shipped  from  Ontario,  while  the  Survey  reports  the  final  value  of 
the  refined  metal.  78 

Certain  interesting  changes  in  the  tenor  of  the  ore  smelted  may  be  observed  in  the 
table  given  above,  such  as  the  gradual  falling  off  in  the  nickel  and  copper  per  ton, 
horn  3.36  and  3.19  respectively  in  1892  to  1.64  and  1.55  in  1901;  followed  by  a  rise 
in  the  next  three  years  to  4.60  and  1.98.  This  may  be  accounted  for  by  the  fact  that 
the  ores  came  largely  from  diff^^t  mines  at  different  times.  In  the  early  days  the  rich 
Copper  Cliff  mine  provided  a  large  part  of  the  ore;  later  lower-grade  ores  from  the 
Stobie  and  other  mines  came  in  plentifully  and  lowered  the  average.  For  the  last  tBree 
years  the  comparatively  rich  Creighton  ore  has  been  replacing  that  from  other  mines, 
raising  the  percentage;  but  as  this  mine  produces  much  more  nickel  than  copper, 
about  5  per  cent,  to  2,  the  proportions  of  the  two  metals  have  changed.  The  Copper 
Cliff  supplied  about  equal  quantities  of  nickel  and  copper,  usually  rather  more  of  the 
lat^r  metal. 

The  absence  of  cobalt  from  the  statistics  from  1895  to  1900  does  not  imply  that  the 
ore  contained  none,  but  only  that  it  was  not  reported,  perhaps  because  not  separated 
from  the  nickel.  The  amounts  reported  from  1892  to  1894  were  from  a  company  which 
ceased  work  in  the  latter  year. 

The  most  curious  part  of  the  table  is  that  referring  to  platinum  and  palladium. 
Platinum  has  long  been  known  to  occur  in  the  matte,  but  except  in  one  assay  of  Copper 
Cliff  matte,  palladium  has  been  reported  only  in  traces.  79  It  is  therefore  a  surprise  to 
find  nearly  double  as  much  palladium  as  platinum,  and  the  fact  is  not  easily  accounted 
for,  since  no  palladium  mineral  has  been  found  in  the  district.  The  platinum  comes,  of 
coarse,  from  sperrylite. 

The  falling  off  in  the  percentages  of  these  rare  metals  from  1902  to  1904  may  have 
been  caused  by  the  closing  down  of  most  of  the  offset  mines,  such  as  the  Copper  Cliff, 
confining  the  ore  to  marginal  mines,  such  as  the  Creighton.  Offset  deposits,  like  the 
Copper  Cliff,  Victoria  mine  and  Vermilion,  are  much  richer  in  the  rare  elements  than  the 
large  marginal  mines. 


TSPor  survey  statlstios  see  Dr.  Barlow's  report,  p.  232;  and  also  the  snooessive  reports  B 
of  the  survey. 

79  As  quoted  by  Barlow,  p.  203;  In  the  article  quoted,  Mln.  Industry,  Vol.  IV.  p.  460,  no 
palladiam  is  mentioned  by  the  analyst,  Titus  ITlke. 
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In  regard  to  the  rarer  metals  it  should  be  said  that  there  is  a  oonsiderable  lapse 
of  time  between  the  mining  of  the  ore  and  the  recovery  of  the  metals  after  the  refining 
has  takeir  place,  so  that  the  returns  of  the  metals  are  perhaps  a  year  or  more  behind 
those  of  the  ores  mined. 

The  quantitiefi  of  platinum  and  palladium  obtained  during  the  last  three  years  are 
stated  to  have  been  extracted  from  the  accumulations  cr  residues  of  former  years  as  well 
as  from  the  mattes  actually  treated  during  those  years.  For  this  reason,  as  w^  as 
from  the  comparative  leanueas  in  the  rare  metab  of  the  Creighton  ore,  the  yield  of 
platinum  and  palladium  as  well  as  of  gold  and  silver,  ia  likely  to  be  less  in  the  immediate 
future.  Cobalt  is  almost  entirely  removed  from  the  matte  during  the  bessemer  process 
as  now  carried  on  in  the  new  smelters  of  the  Canadian  Copper  Company. 

In  the  statistics  given  the  mines  of  the  Canadian  Copper  Company  must  be  credited 
with  at  least  four-fifths  of  the  output  of  ore  and  even  a  larger  proportion  of  the  nickel 
and  copper ;  and  the  apparent  sudden  decline  in  the  output  in  1904  is  explained  by  the 
stoppage  of  the  old  west  smelter  while  the  new  one  was  being  completed. 

Dr.  Barlow  has  estimated  the  total  value  of  the  metals  produced  from  the  Sudbury 
mines,  including  nickel,  cobalt,  copper,  gold,  ailver  and  platinum,  at  $52,717,346.  On 
the  authority  of  Mr.  Turner  he  gives  the  amount  of  ore  produced  by  the  three  most 
important  mmes  up  to  the  Ist  of  June  1904,  as  follows :  <<> 

Stobiemine 419,000  tons. 

Copper  Cliff  mine  366,000  ton«. 

Creighton  mine  310,000  tons. 

It  is  probable  that  the  lafit  mine  has  now  produced  more  than  500,000  tons.  Of 
the  other  mines  belonging  to  the  company,  three,  the  Evans,  No.  2,  and  No.  3  (Frood) 
have  produced  between  10O,O0P  and  200,000  tons.  Of  mines  belonging  to  other  companies 
the  Murray  mine  produced  62,193  tons,  the  Blezard  about  100,000  tons  and  the  Victoria 
mine  more  than  80,000  tons. 

It  should  be  mentioned  in  connection  with  the  statistics  given  in  the  main  table 
that  the  to^al  quantity  of  the  metals  reported  is  the  quantity  actually  recovered,  not 
the  total  quantity  originally  contained  in  the  ores.  There  is  a  large  loss  during  roasting 
and  smelting  of  the  ores,  variously  estimated  at  from  15  to  25  per  cent,  of  the  nickel 
and  copper  originally  in  the  ore.  Messrs.  McDonald  and  Paris  of  Victoria  mine  put 
the  loss  between  green  ore  and  80  per  cent,  matte  at  from  10  to  20  per  cent.,  with  an 
average  of  about  15  per  cent.,  most  of  the  loss  of  copper  being  in  roasting,  and  of 
nickel  in  smelting.  In  other  mines  of  the  district  good  authorities  make  the  loss  greater, 
ae  much  as  25  per  cent,  in  most  cases.  To  get  the  true  contents  of  the  ore  from  the 
returns  of  metals  reported  it  will  be  necessary  then  to  add  probably  one-fifth  to  the  per- 
centages given  in  the  table.  As  the  statistics  of  other  countries  usually  give  the 
metallic  contents  of  the  ores  as  determined  by  assay,  this  correction  is  necessary  in 
comparing  our  statistics  with  theirs. 

STATISTICS  OF  OTHER  COUNTRIES 

The  statistics  of  the  nickel  production  of  other  countries  than  Ontario  are  in  a 
very  unsatisfactory  state,  since  there  are  numerous  small  mines  whose  returns  seem  to 
be  made  up  in  different  ways.  The  most  important  mining  region.  New  Caledonia,  ships 
almost  all  its  ore  raw  to  various  countries  of  Europe,  though  a  little  of  it  has  come 
to  the  United  States,  also;  and  the  returns  of  the  nickel  produced  in  these  oountries  do 
not  agree  with  the  amount  estimated  in  the  raw  ore.  Some  portion  of  the  ore  probably 
remains  in  stock  from  year  to  year,  so  that  the  output  of  Europe  should  follow  the  New 
Caledonia  returns  after  a  lapse  of  perhaps  a  year  for  ocean  transport  and  the  tii^e 
needed  for  smelting  and  treatment. 


So  Ibid.,  p.  230-1. 
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The  following  table  is  taken  from  M.  Glasser's  report  on  the  mineral  wealth  of  New 
Caledonia,  the  values  bein/g  changed  from  francs  to  dollars  by  dividing  by  five,  which 
slightly  overstates  them.  The  tons  are  metric,  slightly  less  than  our  long  tons,  and 
tons  enclosed  in  parentheses  were  smelted  to  matte  on  the  island.  M.  Glasser  thinks 
the  values  for  1898,  1899  and  1900  are  exaggerated,  having  been  obtained  by  multiplying 
the  number  of  tons  of  moist  ore  by  the  value  per  ton  of  dry  ore.<> 


New  Caledonia 


Year. 


Tom  of  Ore. 


1875 
1876 
1877 
1878 

1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
18M 
1891 
1892 
1891 
1891 

im 

1896 
1897 
Io98 
1899 
19Q0 
1901 
1902 


Total 


827 
8.406 
4,Jt77 
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2,&28) 

4,(mi 

9,025 
A,8S1 
10,888 
5,228 
921 
8,602 

6.die 

21,000 

24.590 

54,061 

85,951 

46,618 

40,089 

88,976 

87,467 

67,689 

74.614 

108,908 

100.819 

188,676 

129.668 


(Smelted  on 
tbe  Island) 

(6,068) 


(6,892) 
(6,768) 


960.699         (80,617) 


Value. 


66,400 

840.600 

844,400 

9,200 


101,200 
162,800 
824.800 
248,000 
816,762 
146,884 
86,840 
615,000 
166,400 
826,000 
565.400 
1,185,600 
644,700 
775,400 
561.246 
389,760 
817,208 
408,478 
671,626 
1,101.426 
1,175,400 
916.000 
916.80(1 


12,576,009 


Tons  of  Nickel. 


89 

408 

626 

18 

(Smelted  on 
the  Island) 

Jot}       (506) 

812 

620 

871 

418 
92 

688 

580 
1,680 
1,960 
4.826 
2,607 
8,180 
2,795 
2,484 
2,388 
8,468 
4,856 
5,640 
5,976 
7,218 
7,046 


60,69»         (2,697) 


•To  conclude  the  atatistics  of  nickel  production,  Dr.  Barlow's  table,  mainly  derived 
from  the  Metallgesellschaft  und  Metallurgische  Gesellschaft  (Frankfort-on-the-Main), 
Aug.  1903,  p.  23,  for  Europe;  and  from  TJ.  S.  and  Canadian  authorities  for  America, 
is  given  below :  8a 

WORLD'S    PRODUCTION   OP    NICKEL 

(In  metric  tons) 


Year. 


Sweden 

and 
Norway. 


18» 

80 

1890 

100 

1891 ■ 

125 

1W2 

97 

1^08 ;; 

90 

1894 

90 

im 

40 

1896 ;; 

20 

mj 

1898 ;; 

\m 

1900 ' 

1901 

1902 *"i 

1908 

Nickel  contents  of 
New   Caledonian  ores. 


Germany. 


282 

431 

594 

746 

896 

522 

696 

822 

898 

1,108 

1,115 

1.876 

1,660 

1,604 

1,600 


France.  Britain 


1,050 
1,200 
1,900 
950 
1,600 
1,900 
1,850 


1,545 

840 

1,246 

715 

1,504 

1,000 

1,740 

1.350 

1,700 

1,450 

1,«00 

1.750 

1,110 

1.310 

1,500 

1,650 

Total 

New 

Caledonia. 


1,882 
1,634 
2,494 
1,696 
2,493 
2,422 
2.548 
2,707 
2,868 
3,648 
4.206 
4,526 
5,210 
4,024 
4,760 


Canada. 


877 
651 
1,830 
1,095 
1,807 
2,226 
1,764 
1,541 
1.818 
2,508 
V.606 
8.211 
4,168 
4,850 
6,348 


Average 

U.S. 

Grand 
total. 

price  per  lb. 
New  York. 

114.60 

1,904 

60  cents. 

101.27 

2,486 

65 

53.76 

4,630 

60       " 

41.84 

2,930 

68       •' 

21.41 

4,412 

82 

4.36 

4,742 

BSVs    •• 

4.67 

4,857 

85        " 

7.79 

4,276 

85        •' 

10.78 

4,682 

36        " 

6.06 

6.156 

88       '• 

10.22 

6,820 

86       •• 

4.41 

7,741 

47       " 

3.04 

9.381 

50       " 

2.61 

8,877 

47 

61.80 

11,150 

40        •• 

>i  An.  dea  Mines,  10  Series,  Tome  lY,  p.  612. 
«2G.S.C..  1904.  Part  H.  p.  236. 
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A  CGmparison  of  tlue  total  output  of  nickel  in  Europe  from  New  Caledonian  ore 
with  the  quantity  of  nickel  shown  by  assay  of  the  ores  exported  shows  that  the  metal 
refined  in  Europe  almost  always  falls  much  below  the  amount  estimated  from  the  aaMjSi 
and  only  in  one  year,  1896,  runs  beyond  it.  What  percentage  of  loss  there  is  in  smelting 
the  New  Caledonian  ore  is  not  stated;  but  the  loss  during  heap  roasting  should,  of 
course,  be  avoided,  so  that  the  total  loss  of  nickel  from  the  New  Caledonia  ore  should  be 
less  than  from  Canadian  ore. 

The  advance  frcxn  year  to  year  in  the  production  of  nickel  from  Canadian  ore  is 
more  rapid  than  that  from  New  Caldonian  ore,  so  that  our  mines  appear  to  be  gaining 
ground  as  compared  with  those  of  our  rivab. 


Minerak  oi  the  Sudbury  Nickel  District 

PYRRHOTITE 

The  characteristic  sulphide  of  the  Sudbury  mines  is  pyrrhotite  or  magnetic  pryites, 
which  has  already  been  deioribed  in  ooiuiecti<A  with  the  ore  deposits.  It  is  a  mineral 
of  somewhat  variable  compoaition,  running,  according  to  Dana,  from  FesS^  to  Fe^ 
&if,  but  always  containing  a  little  more  sulphur  than  iron.  In  the  Sudbury  region 
it  is  almost  always  massive,  with  little  hint  of  crystal  form,  though  at  a  number  of 
mines  it  shows  a  platy  itructure  suggesting  a  basal  cleavage.  Almost  the  only  crystal 
on  record  is  one  obtained  by  Prof.  6.  R.  Mickle  from  a  miner  at  Worthington.  He 
describes  it  thus :  ''The  crystal  is  evidently  a  hexagonal  prism  showing  strongly  marked 
basal  cleavage;  two  of  the  sides  are  intact  and  portions'  of  two  others  ranain.  The 
dimensions  are  1  3-10  inch,  or  32  mm.,  by  \  inch,  or  13  mm. ;  the  weight  96.1  grams; 
and  an  analysis  of  a  very  small  fragment  from  the  crystal  gave  2.3  per  cent,  of  nickel." 

In  general  it  is  stated  that  the  pyrrhotite  itself  contains  no  nickel,  the  metal  being 
carried  by  enclosed  pentlandite ;  but  th|B  above  analysis  shows  that  apparently  pure  and 
crystalline  pyrrhotite  may  contain  it.  Experiments  in  magnetic  separation  of  the  findy 
pulverized  ore,  carried  out  by  Dr.  Barlow,  Dr.  Dickson  and  ethers,  show,  however, 
that  in  general  the  nickel  belongs  to  a  non-magnetic  mineral,  which  must  be  pent- 
landite. 

PYRITE 

Iron   pyrites,   FeSg,  is  found  at  many  of  the  mines,  its  pale  brassy  yellow  color  and 

its  hardness  distinguiahing  it  from  the  previously  mentioned  sulphides.  It  occurs  as  well 
formed  octahedra  embedded  in  the  pyrrhotite  at  the  Blue  lake  and  other  mines;  and 
cubes  of  pyrite  are  found  in  small  fissures  with  quarta  and  calcite  at  Elsie  mine.  An  assay 
of  the  latter  pyrite  showed  no  nickel.  Prof.  T.  L.  Walker  has  found  pyrite  with  the 
pyrrhotite  from  the  Murray  mine,  and  believes  that  nickel  is  contained  in  it,  replacing 
part  of  the  iron.*3  &is  analysis  of  the  pyrite  gives  4.34  per  cent,  of  nickeL,  39.70  of 
iron,  40.31  of  sulphur,  and  5.76  per  cent,  of  insoluble  matter. 

MARCASITE 

The  rhombic  variety  of  FeSg  occurs  in  several  mines  and  is  common  in  ore  from 
the  Worthington  offset,  especially  at  openings  northeast  of  the  mine.  It  has  not  been 
found  in  crystal  form,  though  its  whitish  color  and  general  appearance  are  charaoteristio. 
An  assay  of  the  Worthington  marcasite  by  Prof.  Walker  showed  4.5  per  cent,  of  nickel, 
and  similar  results  were  obtained  by  Dr.  Hillebrand  of  the  U.  S.  Survey,  who  found 
4.57  per  cent.  It  is  probable  that  pentlandite  is  mixed  with  the^marcasite.*4  It  should 
be  mentioned  that  tne  mineral  here  spoken  of  as  marcasite,  shows  no  crystal  forms; 
so  that  it  is  somewhat  uncertain  whether  it  is  really  marcasite  or  a  massive  variety 
of  pyrite. 

83  Am.  Jour.  80.,  3rd  Series,  Yol.  XLYII,  pp.  312-14. 

84  O.   S.   0.,   1890-91,  Part  SS,   p.   116.' 
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PENTLANDITB 

The  most  important  mineral  belonging  to  the  Sudbury  ore  deposits  is  pentlandite 
(FeNi)S,  since  in  most  cases  this  is  the  actual  nickel-bearing  constituent.  Though 
it  is  supposed  to  be  mixed  intimately  with  all  the  nickeliferous  pyrrhotite,  it  cannot  be 
distinguished  in  the  ore  at  most  of  the  mines.  The  best  localities  to  find  it  are  the 
Worthington,  Creighton  and  Evans  mines,  but  even  in  these  ores  one  must  often  search 
carefully  to  see  the  paler,  slightly  yellowish  patches  characterised  by  a  distinct  oot«F 
hedral  deamge.  No  crystals  have  been  found,  but  cleavage  surfaces  of  a  third  of  an 
inch  in  diameter  may  be  obtained.  The  ratio  of  nickel  to  iron  in  pentlandite  is  generally 
given  as  variable,  but  with  more  iron  than  nickel,  as  a  rule.  The  Sudbury  pentlandite 
contains,  however,  a  larger  amount  of  nickel  than  of  iron,  as  may  be  seen  from  the 
following  analyses.  No.  I  by  Prof.  Penfield^s,  Nos.  II  to  IV  by  Dr.  Dickson.*^ 

I.  II.  III.  IV. 

m 34.23  34.82  33.70  34.98 

Oo UJ6  .84  .78  J5 

Fe 30.26  30.00  ».17  30.04 

S 38.42  32.90  82.30  33.30 

Oangae 67 

99.42       98.66       96.96       9947 

r 

MILLERITE 

Millerite,  NiS,  crystallising  in  hair-like  forms  or  slender  prisma  of  brass  yellow 
color,  is  the  richest  nickel  mineral  found  in  the  region,  since  it  icontains  64.6  per  cent, 
of  the  metal.  It  is,  however,  very  rare,  though  in  earlier  studies  of  the  deposits  it 
is  sometimes  referred-  to  as  disseminated  through  the  pyrrhotite.  It  has  been  found 
St  Copper  Cliff  by  Dr.  Peters  and  Dr.  Dickson,  the  latter  considering  it  secondary  after 
pentlandite.  Prof.  Walker  and  the  writer  found  slender  crystals  of  it  in  the  rich  nickel 
ore  of  the  Vermilion  mine. 

POLYDYMITE 

This  mineral  has  been  described  from  the  Vermilion  mine  by  Messrs.  Clark  and 

Gatlett,^   who    gives    it  the    composition    NigFesB.     Analyses   are  given    below,    I   irom 

authors  mentioned,  II  from  Mr.  Browne  i^ 

I.  n. 

m 41.96  36.86 

Fe 16,87  18.17 

S 40.80  38.43 

On 0.62  4.47 

SiOt      1.02 

Totals 99.97  98.46 

« 

The  mineral  from  the  Vermilion  mine  is  gray,  very  easily  tarnished  and  very  soft. 
On  the  ore  dump  it  quickly  decomposes  and  loses  its  metallic  lustre.  Quite  large  lumps 
may  be  obtained  almost  free  from  other  minerals,  though  there  are  generally  streaks 
of  chalcopyrite  running  through  it. 

NldCELlTB  OR  NICCOLITB 

Knpfer-nickel,  NiAs,  was  the  earliest  source  of  the  metal  and  is  one  of  the  richest 
ores,  containing  43.9  per  cent,  of  nickel.  Its  pale  copper  red  color  and  metallic  lustre 
make  it  a  striking  mineral,  and  suggest  the  presence  of  copper,  from  which  the  original 
name  given  it  by  the  German  miners  was  derived.  In  the  Sudbury  region  it  has  been 
foun^  only  on  the  Worthington  property  and  some  openings  on  the  same  offset  to  the 
northeast.  The  recent  finds  in  the  silver-cobalt-nickel  mines  near  lake  Temiskaming 
are  often  very  rich  in  this  mineral. 


SsAm.  Jour.  So.  (Srd  Series)  Vol.  XLY,  1893,  pp.  493-4. 

86  Trans.  Am.  Inst.  Kin.  Ting,,  Vol.  XXXIY.  1904,  p.  21. 

87  Am.  Jonr.  So.,  Vol.  XXXVn,  1889.  p.  372-4. 
WBng,  Kin.  Jour.,  Vol.  LVI,  p.  666. 
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QERSDORFFITE 

Thus  mineral  is  also  an  arsanide  of  nickel,  NiSAs,  but  with  a  larger  amount  of 
arsenic  and  sulphur,  so  that  it  contains  only  85.4  per  cent,  of  nickel.  It  is  white  to 
steel  gray  in  color  and  is  found  associated  with  nickelite  in  the  Worthington  offset, 
where  its  name  has  been  given  to  a  prospect,  the  Gersdorffite  mine. 

The  foregoing  minerab  are  the  only  nickel  minerals  proper  occurring  in  the  Sud- 
bury district,  and  apparently  the  only  really  important  one  is  pentlandite.  The  others 
are  never  found  in  the  larger  mines  along  the  margin  of  the  nickel  eruptive,  but  only 
along  the  offset  deposits,  and  usually  at  a  distance  from  the  edge  of  the  norito. 

In  1892  Dr. .  S.  H.  Emmons  described  three  new  nickel-iron  sulphides  from  the 
Sudbury  region,  folgerite,  whartonite  and  blueite,  with  amounts  of  nicked  running  from 
3.70  per  cent,  in  the  last  to  31.45  in  the  first  ;^  but  later  writers  hold  that  his  deter- 
minations were  made  from  mixtures  of  minerals.  Prof.  Penfield  considers  the  folgerite 
really  pentlandite,  the  blueite  nickeliferous  pyrite  and  the  whartonite  a  mixture.90 
Mr.  Mickle  gives  the  following  account  of  specimens  resmnbling  the  blueite  ae  described 
by  Dr.  Emmons: 

.  "A  peculiar  grayish-green  bronze*colored,  non-magnetic  mineral,  which  tamisheB 
to  a.  dull  bronze^  was  found  by  Mr.  McVittie  on  the  location  where  the  Gertrude  mine 
now  is.  The  mineral  occurred  massive,  with  small  crystals  of  magnetite  and  specki 
of  ohalcopyrite '  disseminated  through  it,  in  a  streak  about  six  inches  wide  adjoining 
the  grannie.  An  analysis  of  the  mineral  after  removing  the  magnetite  gave  the  follow- 
ing results: 

Voond.  Oaloulated. 

Iron 37.28  per  oeni.       41.48  per  oent. 

Sulphur 46.54  per  oent.       51.79  per  cent. 

Kiekel 6.95  per  oent.         6.62  per  eent. 

Ctopper 0.10  per  oent.        0.11  per  oent. 

Intel..     9.66  per  oent. 

99.63  100.00 

*^  Assuming  the  composition  to  be  Fe  8,,  NiS  and  Cu  Fe  S,  : 

41.48  per  cent,  of  iron  requires  47.41  per  cent,  of  sulphxir. 
6.03  "  nickel        "        8.65 

O.U  "  copper      *'        0.11  "  " 

which  agrees  fairly  closely  with  the  amount  of  sulphur  found  in  the  calculated  com- 
position, viz. :   61.79  per  cent. 

''Polishing  one  side  of  the  specimen  shows  that  the  piece  is  not  homogeneous  bnt 
resembles  a  porphyry  in  structure,  consisting  of  a  ground-mass  with  crystals  imbedded 
in  it.  the  crystals  having  a  more  yellowish  color  than  the  ground-mass.  Etching  reveals 
a  cellular  structure  in  the  ground-mass  of  alternate  light  and  dark  lines  somewhat 
like  the  surface  of  meteoric  iron  or  certain  steeb  wbem  similarly  treated.  Surrounding 
the  crystals  is  always  a  dark  rim.  A  similar  peculiar  grayish^een  bronze  mineral 
from  Calumet  island,  Ottawa  river,  came  to  my  notice,  containing  2.64  per  cent,  of 
nickel ;  also  one  f ron;!  the  ninth  levcJ  of  the  Copper  Cliff  mine,  the  light  colored  mineral 
forming  a  Iband  in  this  case.  In  the  examples  at  hand  it  does  not  seem  possible  t*t 
separate  the  different  components  in  order  to  analyse  each  separately.  Emmens' 
blueite  with  a  probable  composition  of  3.70  per  cent,  of  nickel,  41.01  of  iron  and  55.29 
of  sulphur  agrees  in  description  with  the  mixed  sulphides  just  referred  to.  The  per- 
centage of  nick^el  no  doubt  varies  according  to  the  relative  amounts  of  crystals  and 
ground-mass.'' 

We  may  conclude  therefore  that  the  three  supposed  new  minerals  should  be  omitted 

from  the  list  of  nickel-bearing  minerals  of  the  region. 

CHALCOPYRITE 

Chalcopyrite  or  copper  pyrites  is  always  found  associated  with  our  nickel  ores, 
though  sometimes  in  small  amounts.  Pyrrhotite  and  chalcopyrite  are  often  intimately 
mixed,  as  shown  in  previous  chapters,  though  there  is  a  tendency  for  the  copper  pyrites 
to  occur  as  narrow  stringers  in  fissures  of  the  country  rock  more  often  than  pyrrhotite, 

89Enff.  If  in.  Jour.,  1892,  p.  609.         90  Am.  Jonr.  80.,  Vol.  XLY,  1893,  pp.  493^. 


1906  Development  of  the  Nickel  Field  161 


tm  if  the  copper  pyrites  were  the  more  mobile  of  the  two  minerals.  Qood  crystals  of 
copper  pyrites  have  not  been  found  in  the  Sudbury  region.  The  composition  of  oopp^ 
pyrites,  Cu  Fe  8i,  is  constant,  and  the  greenish  yellow  color  and  general  character  of 
the  mineral  are  familiar.  Its  irridescent  colors  when  tarnished  are  striking,  and  may 
be  noticed  on  any  waste  dump  at  the  minea. 

0\S\TB 

The  Vermilion  mine,  which  differs  so  much  from  the  others  in  tne  district,  is  the 
only  one  in  which  thie  mineral  has  ben  noticed.  It  occurs  with  quarts  and  chalcopyrite, 
but  in  small  quantities  only.  Chalcocite,  the  pure  sulphide  of  copper,  also,  has  been 
reported  from  this  mine,  and  native  copper  was  found  at  the  mine  in  early  days. 

MOLYBDENITE 

Among  the  minerals  at  Worthington  occasionally  a  seam  of  lead  gray  molybdenite 
isionnd  croasing  the  pyrrhotite  or  partly  enclosed  in  the  greenstone,  but  the  amount 
is  very  small.  It  seenft  to  have  been  A  later  deposit  in  ftonir^a  cutting  the  ore  and 
country  rock. 

GALENA 

The  only  other  sulphide  mineral  in  addition  to  those  described  above  is  galena, 
PbS,  which  occurs  in  small  amounts  as  narrow  seams  with  a  little  quarts  or  enclosed 
in  the  ore  without  quartz  in  the  Copper  Cliff  and  other  mines.  The  galena  may  account 
for  a  part  of  the  silver  always  found  in  assays  of  matte,  the  rest  being  contained  in 
the  copper  pyrites. 

SPERRYLITB 

The  platinum  arsenide,  named  by  Fenfield  and  Wells,  sperrvlit^.  (PtAs2), 
was  first  obtained  from  the  gossan  of  the  Vermilion  mine,  but  afterwards  from 
the  Victoria  mine,  then  called  the  McConnell  property.  It  was  named  for 
Mr.  F.  L.  Sperry  of  the  Canadian  Coper  Company.  As  the  first  natural  com- 
pound of  platinum,  it  has  naturally  attracted  much  attention  from  mineralogists. 
It  as  a  tin  white,  metallic  looking  mineral  in  tiny  crystals  belonging  to  the 
isometric  system  and  showing  many  of  the  planes  found  on  pyrite.  Although  the 
crystals  are  minute,  the  largest  not  exceeding  a  diametw  of  Ilmm,  or  about  1-18 
of  an  inch,  tlie  planes  are  perfect  enough  to  measure  a  large  number  of  angles.9i  The 
specific  gravity  is  10.6,  so  that  it  is  probably  the  heaviest  mineral  known  except  the 
native  metals.  It  is  generally  obtained  by  panning  the  gossan  of  the  mines  mentioned, 
where  it  occurs  along  with  gc^d. 

An  investigation  of  the  McConnell  property  by  Mr.  Mickle  in  1897,  showed  that 
sperrylite  was  generally  distributed  through  not  only  the  gossan  but  also  the  solid 
ore,  his  assays  demonstrating  that  the  platinum  is  associated  with  the  copper  rather 
than  the  nickel  ores,  though  some  is  found  in  the  latter  also.  The  average  of  six 
samples  of  solid  ore  gave  a  trifle  over  3  dwt.  of  platinum  and  a  little  gold  per  ton, 
while  pyrrhotite  with  little  copper  pyrites  gave  considerably  less  than  the  average, 
and  one  example  of  ore  with  much  chalcopyrite  gave  7  dwt.  12  gr.  of  platinum  and 
a  trace  of  gold.  His  highest  assay  showed  1  oz.  3  dwt.  of  platinum  and  3  dwt.  of  gold 
fr(Hn  decomposed  ore  resting  on  the  solid  ore. 

These  results  suggest  an  appreciable  increase  in  the  value  of  the  matte  from  Victoria 
mine  as  compared  with  the  other  mines  in  the  district,  where  the  amount  of  gold  and 
platinum  in  the  ore  seems  to  be  much  less,  since  these  metals  and  also  the  silver  are 
oonoentrated  along  with  the  nickel  and  copper  in  the  matte,  and  should  be  recoverable. 


9iN{eol   and  Ool<Ssobmldt,   Ueber  Spenrllte,    Zeitiohrift  ftir  Kryst.,    Band  36,    Heft   1    and 
S.  p.   68. 

11    M.    (HI) 
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It  is  of  interest  to  see  that  Dr.  Dickson  found  quite  a  large  number  of  sperrylite  crystels 
in  almost  pure  chalcopyrite  from  the  Victoria  mine,  but  not  in  the  other  Sudbury  ores 
examined.93 

Sperrylite  may  be  looked  on  as  the  source  of  the  platinum  always  found  in  Sud- 
bury matter,  and  perhaps  also  of  other  metals  of  the  platinum  group,  though  the  large 
amount  of  palladium  recently  reported  from  the  matte  is  not  accounted  for  by  the 
chemical  composition  as  given  beh  w ,  the  mean  of  two  analyses: 93 

Per    cent. 

Artenie   M.98 

Antimony 0.50 

Platinum    52.57 

Bhodiom    0.72 

Palladium    trace 

Iron    0.07 

Cabsi  erite 4.62 

Total   , 99.46 

Since  its  description  from  the  Sudbury  region  sperrylite  has  been  found  associated 

with  copper  oree  in  various  other  parts  of  the  world,  so  that  it  can  no  longer  be  looked 

on  as  a  unique  or  specially  riire  mineral. 

The  only   other   known   locality    for    it    in   Canada   is   Copper    mountain,    British 

Columbia,   where  it  was    found    with    bornite    and    copper    pyrites    by    Mr.     Jules 

Catherinet.93 

Its  presence  in  the  nickel  ores  of  Norway  is  inferred  by  Vogt,  since  analyses  of 

matte  show  that  platinum   is  present,  but  the  actual  sperrylite  has  not  been  found 

in  Soandinavia. 

MAQNETITE  AND  TITANIFEROUS  IRON  ORE 

In  basic  rooks,  such  as  norite,  magnetite  or  titaniferous  iron  ore  or  ilemenite  is 
always  present,  and,  as  might  have  been  expected,  these  minerals  are  often  dis- 
seminated in  the  nickel  ores.  Well  formed  octahedra  are  common  embedded  in  the 
pyrrhotite  from  the  Levack  mine,  and  a  mass  of  magnetite  five  tons  in  weight  ws5 
found  completely  enclosed  in  the  ore  at  Clara  Bell  mine  north  of  Copper  Cliff. 
Specimens  are  readily  attracted  by  the  magnet,  so  that  it  is  not  highly  titaniferous; 
and  it  contains  grains  of  pyrrhotite  and  chalcopyrite  as  well  as  small  portions  of 
a  green  silicate.  Titaniferous  iron  ore  was  found  in  small  quantities  by  Prof. .Walker 
in  ore  at.  the  Murray  mine,  and  many  of. the  thin  sections  made  from  the  nickeliferous 
norite  contain  magnetite  surrounded  by  leucoxene,  showing  t<hat  the  unweathered 
mineral   contained  titanium. 

CASSITERITE 

The  only  other  oxide  of  interest  in  the  nickel  ores  is  cassiterite,  or  oxide  of  tin, 
which  was  found  by  Messrs.  Penfield  and  Wells  along  witn  the  sperrylite  from  Ver- 
milion mine.     The  quantity  is  insignificant,    however. 

NATIVE   METALS 

JNative  copper  has  already  been  mentioned  as  occurring  in  the  Vermilion  mine, 
no  doubt  as  a  gossan  product.  Gold  is  more  commonly  found,  as  small  colors,  in 
the  gossan  at  the  Vermilion  and  Victoria  mines,  as  shown  in  a  previous  paragraph. 
In  early  days  it  could  be  panned  without  difficulty  at  both  localities,  and  the  small 
amount  of  gold  obtained  from  the  nickel  matte  of  all  the  mines  is  no  doubt  to  be 
accounted  for  by  the  presence  of  free  gold  in  the  ore. 

Whether  the  very  considerable  amount  of  palladium  obtained  from  Copper  Cliff 
matte  occurs  native  or  belongs  to  some  compound  resembling  sperrylite  is  not  known. 
A  small  part  of  the  silver  in  the  matte  probably  occurs  native,  alloyed  with  the  gold. 

92  Am.  Jour.  So.,  Vol.  I,  1896,  p.  112 ;  and  Trans.  Am.  Inst.  Mlninir  Ens.,  Vol .  XXXIV.  p .  11 . 

93  Am.  Jour.  So.,  Vol.  XXXVII,   1889.        93  E.  M.  J.,   1905,  p.  125. 
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GOSSAN  MINERALS 

Aimoet  all  the  nickel  deposits  have  been  acted  on  by  the  weather  since  the 
glacial  period,  and  are  more  or  less  covered  with  gossan.  One  might  naturally 
expect  to  find  nickel  and  copper  compoundfi  in  the  gossan,  but  apparently  these 
compounds  are  more  soluble  than  the  iron  oxides,  and  up  to  the  present  only  traces 
of  them  have  been  reported  from  the  region.  The  gossan  consists,  apparently  en- 
tirely^ of  limonite  or  hydrous  sefiquioxide  of  iron,  whose  rusty  brown  color  character- 
izes the  deposits.  Part  of  the  limonite  shows  a  dark  brown^  concretionary  appearance^ 
while  other  parts  are  earthy  and  yellower.  At  the  Creightcn  there  are  in  places  very 
pretty  concretionary  growths  in  the  cavities  of  the  gossan,  while  other  parts  have 
a  brecciated  appearance,  angular  fragments  ot  brick  red  or  yellow  limonite  being 
cemented  by  dark  brown  or  even  metallic-icking  black  limonite,  the  lighter-colored 
blocks,  first  deposited  as  mud,  having  dried  and  split,  allowing  the  dark  variety  to 
fill  the  spaces.  Some  of  the  gossan  deposits  might  almost  be  used  as  iron  ores,  ao 
completely  have  the  sulphides  been  decomposed. 

When  damp  there  is  a  peculiar  odor  connected  with  the  pyrrhotite  deposits, 
coming  from  the  sulphates  resulting  from  the  action  of  oxygen  and  water  on  the  ore. 
Ferrous  sulphates  and  doubtless  sulphates  of  copper  and  nickel,  are  formed  in  nature, 
like  the  sulphates  which  appear  in  cavities  in  the  roast  heaps.  The  only  mineral 
of  the  kind  which  has  been  described  is  Morenosite  or  nickel  vitriol  (NiS04-h7H30), 
wlndi  oecurs  as  a  greenlsii-white  and  pale  apple-green  incrustation  at  the  Gehi- 
dorffite  and  Worthington  mines.94 

QANOUE  MINERALS 

In  almost  all  ore  deposits  the  gangue  minerals  are  much  in  evidence  and  require 
description;  but  in  this  respect  the  Sudbury  nickel  region  is  an  exception.  Leaving 
out  of  view  the  rock-forming  minerals  of  the  norite  and  the  granite  or  greenstone 
of  the  country  rock  on  the  opposite  side  of  the  ore  deposits,  gangue  minerals  are 
practically  absent  in  the  marginal  type  of  deposit,  and  play  a  very  inconspicuous 
part  in  most  of  the.  ofibet  deposits.  There  are  a  few  later  fissures  at  Creighton,  Elsie 
and  other  marginal  mines  in  which  quartz  and  carbonates,  such  as  calcite,  dolomite 
and  ankerite,  are  found;  but,  as  they  are  not  connected  with  the  formation  of  the 
deposit  and  do  not  affect  its  character  appreciably,  they  may  be  neglected. 

In  the  offset  deposits,  such  as  Copper  Cliff  and  Victoria  mine,  quarts  and  the 
carbonates  are  more  common,  but  still  form  only  a  trifling  percentage  of  the 
deposit.  At  the  Vermilion  and  Worthington  offsets,  however,  there  is  often  much 
quartz  with  a  varying  amount  of  carbonates,  suggesting  a  considerable  re-arrangement 
by  circulating  water.  In  some  of  the  offset  deposits,  as  at  Worthington  and  Clara  Belly 
with  the  quartz  and  carbonates  blade»-like  crystals  of  actinolitd  aro  found. 


USES  OF  NICKEL 

The  metal  nickel  was  discovered  by  Cronstedt  in  1751,  in  the  mineral  kupfer- 
niekel  (niccolite  or  nickelite),  obtained  from  a  cobalt  mine  in  Helsmgland,  Sweden,  and 
in  1754  he  fnrther  investigated  the  substance  and  described  the  properties  of  the  metal. 
The  mineral  kupfer-nickel  looks  like  copper  but  does  not  contain  that  metal,  disap- 
pointing the  miners,  who  gave  the  name  in  derision;  and  Cronstedt  applied  the  name 
to  the  metal.  It  was  not  until  1775  that  Bergman  prepared  the  pure  metal,  however, 
and  even  then  he  doubted  its  purity  b^ause  it  was  attracted  by  the  magnet,  which 
suggested  that  it  contained  iron .95  It  was  long  before  a  use  was  found  for  the  metal 
in  Europe,  though  its  alloy,  packfong,  containing  copper,  nickel  and  zinc,  had  be^n 
known  to  the  Chinese  from  time  immemorial;  and  it  is  said  that  "the  Bactrian  king 

M  CI.  B.  0.»  1892-3k  B.  P    S7.       .      ^  Kopp,  Oeflchitche  der  Chemic,  Vol.  4.  pp.  166-9. 
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£athydemo8  who  reigned  about  2S5  B.  C,  employed  an  alloy  of  nickel  for  coinage 
purposee,  containing  77.58  per  cent,  of  copper,  20.04  per  cent,  of  nickel  and  1.72  per 
cent,  of  impurities. "9^ 

Alloys  of  nickel  were  used  then  long  before  the  pure  metal  was  known,  very  much 
as  bronse,  the  alloy  of  copper  and  tin,  was  used  for  ages  before  the  metal  tin  was  put 
to  use. 

Nickel  alloys  with  many  metals  but  its  alloys  with  copper  and  sine  are  the  com- 
monest, being  used  under  various  trade  names,  such  as  German  silver,  maiUechort, 
argent  an,  white  metal  or  queen's  metal.  German  silver  usually  contains  6  pftrts  of 
copper,  2  of  nickel  and  2  of  sine;  and  packfong,  mentioned  before  as  a  ChineBO  alloy, 
contains  about  40  per  cent,  of  copper^  15  per  cent,  of  nickel  and  45  per  cent,  of  sine. 
An  alloy  of  20  per  cent,  of  nickel  with  80  per  cent,  of  copper  is  much  used  for  casing 
bullets.  For  subsidiary  coinage  an  alloy  of  75  per  cent,  copper  with  25  per  cent,  of 
nickel  is  used  by  the  United  States,  Germany,  Belgium,  Brazil  and  VenezueU  ;  and 
similar  alloys  are  used  by  other  countries. 

Within  l^e  last  few  years  several  nations  have  adopted  pure  nickel  instead  of  the 
nickel-copper  alloy  for  their  coinage,  and  the  pure  metal  has  many  points  in  its  favor. 
It  does  not  tarnish  and  change  color  like  the  alloy;  but  keepfl  a  bright>  attractive  oolor; 
and,  as  it  is  harder,  the  imprint  stands  wear  much  better.  It  is  more  difficult  to 
oounterleit,  since  the  minting  requires  more  powerful  presses.  Switaerland  was  the 
first  country  to  adopt  the  pure  nickel  coinage,  in  1883,  when  20-centime  (four  cents) 
coins  were  struct.  In  18S>2  Aiit>t**'a  Hungary  put  in  circulation  four  new  nickel  coins; 
Italy  came  nexi:  with  25  centessimi  xfive  cents)  coins,  but  they  resembled  the  silver 
lira  (20  cents)  so  much  that  they  were  withdrawn.  In  France  a  bill  was  passed  in 
1903  authorising  the  issue  of  25  centime  pieces  (five  cents),  and  in  1904  coins  of  the  aame 
value  but  of  different  design  were  issued.*? 

The  fineness  of  nickel  used  for  coinage  is  from  97  to  98  per  cent,  pure,  and  the 
diameters  of  the  coins  mentioned  are  from  19  to  24  milUmeters  (from  }  to  nearly  an 
inch),  so  that  they  correspond  nearly  to  Oanadian  bronae  cents.  The  numbers  of  these 
coins  issued  by  the  nations  mentioned  already  reaches  into  the  hundreds  of  millions;  and 
they  are  so  preferable  in  every  way  to  the  dull  and  unpleasant  smelling  coins  of  copper 
or  of  copper-nickel  alloy  that  other  nations  may  be  expected  to  follow  their  example. 

Why  should  not  Canada,  the  producer  of  half  the  nickel  of  the  world,"^  replace  her 
ugly  cents  by  clean,  untarnishable,  nickel  coins,  almost  as  handsome  as  silver  and  much 
more  durable  P  Canada  is  presently  to  1»9%  9k  mint)  and  it  should  begin  its  work  by 
coining  one-cent  and  five-cent  pieces  of  pure  nickel ;  making  use  of  a  distinctively  Can- 
adian metal. 

A  new  use  for  pure  nickel,  which  may  grow  to  be  of  great  importanoe  is  in  the 
manufacture  of  Edison's  latest  storage  battery,  which  is  v^ry  much  lighter  than  the 
old  lead  storage  batteries. 

The  uses  of  pure  nickel,  other  than  for  coinage,  are  not  at  present  of  great  im- 
portance, though  various  small  articles  are  made  from  it,  but  its  use  in  plating  iron 
or  steel  and  ainc  is  very  wide-spread,  on  account  of  the  untarnishable  white  surface  it 
gives ;  and  nickel  plated  articles  are  in  use  everywhere. 

NICKEL  STEEL 

The  value  of  nickel  as  the  pure  metal  and  in  its  alloys  with  copper,  zinc  and  other 
metals,  where  the  percentage  of  nickel  is  considerable,  depends  largely  on  its  white 
color,  and  the  fact  that  nickel  has  a  very  high  power  of  impressing  its  whitenow  on 
alloys  in  which  other  metals,  such  as  copper,  are  in  preponderance. 


96  G.  B.  0..  1904,  part  H,  p.  524;  where  Dr.  Barlow  refers  to   4asten  •  lliatorioal  Sketch    of 
Nickel  as  his  authority. 

97  See  an  interesting  article  In  The  Iron  Age,  Vol.  75.  No.  14,  pp.  1175-6. 
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In  its  alloy  with  iron  and  steel  the  usefulness  of  nickel  turns  on  the  great  improve- 
ment in  strength  and  other  properties  which  it  imparts  to  the  alloys^  eren  when  present 
in  quite  small  amounts.  It  is  singular  that  iron  and  nickel,  with  their  close  relative 
cobalt,  should  be  so  regularly  divorced  in  ordinary  ore  deposits,  for  the  three  form  a 
natural  group  of  metals  very  much  alike  in  many  of  their  properties,  and  probably 
once  intimately  associated.  In  meteorites  iron  plays  the  largest  part,  but  always 
contains  a  small  percentage  of  nickel  and  a  much  smaller  percentage  of  cobalt.  In  a 
few  examples  of  basic  eruptive  rocks  we  find  the  native  metals  associated  also,  but 
iron  ores  are  almost  always  devoid  of  nickel  or  cobalt.  The  ores  of  iron  have  undergone 
processes  which  have  removed  the  nickel,  probably  because  of  the  greater  solubility  of 
its  compounds,  if  the  two  metals  were  associated  in  the  beginning,  as  seems  likely. 
One  of  the  most  striking  advances  in  metallurgy  of  late  years  has  been  the  restoration 
of  the  partnership  of  iron  and  nickel  by  the  production  of  nickel  steel. 

The  idea  of  using  a  nickel-iron  or  steel  alloy  was  suggested  by  more  than  one 
scientific  man,  and  samples  of  such  an  alloy  were  made  and  more  or  less  experimented 
with  long  ago,  as  may  be  seen  from  the  following  extract  from  Mr.  Albert  Ladd  Colby's 
valuable  paper  on  Nickel  Steel :  its  Properties  and  Applications.98  Searching  through 
proceedings  of  scientific  societies  for  the  past  80  years,  he  has  found  a  number  of  refeiw 
ences  to  the  subject. 

In  1822  Stodart  and  Faraday  published  their  experiments  made  at  Sheffield  in 
the  alloying  of  nickel  and  iron.  A  little  later  Berthier  made  some  similar  experiments 
in  France. 

"In  18S0,  Wolf,  of  Schweinfurt,  Germany,  put  some  nickel-iron  aUoye  on  the 
market,  which  he  called  'Meteoric  Steels.'  They  were  damasked,  and  Liebig  comments 
on  their  magnificent  appearance  in  a  note  in  the  Annalen  der  Pharmacie,  and  states 
that  this  alloy  is  destined  to  be  developed  in  the  near  future. 

''In  1835  Fairbaim  published  some  experiments  undertaken  to  determine  the 
strength  of  some  alloy«  of  nickel  and  iron  similar  in  composition  to  meteoric  iron. 

"At  the  Exposition  held  in  New  York,  in  1863,  Philip  Thurber  exhibited  several 
samples  of  nickel  steels  produced  from  a  nickeliferous  limonite. 

"In  1858  Sir  Henry  Bessemer  made  an  experimental  3  per  cent,  nickel-iron  alloy, 
with  a  view  to  making  what  he  termed  'Meteoric  Iron  Guns.'  He  did  not,  however, 
pursue  the  subject,  nor  pabUdy  refer  to  the  matter  until  1896. 

"Percy  in  his  Metalrorgy,  published  in  1864,  refers  to  experiments  conducted  by 
Richardson  in  his  [Percy's]  laboratory  on  nickel-iron  alloys  varying  trom  1  to  50  per 
cent,  in  nickel. 

"In  1870  Alex.  Parkes,  of  Birmingham,  took  out  several  patents  for  the  production 
of  alloys  of  iron  and  nickel ;  in  1883  John  Gamgee  made  nickel-iron  alloys  in  Connecti- 
cut; in  1884  A.  M.  Clark,  of  London,  patented  the  manufacture  of  a  malleable  ferro- 
nickel. 

"In  1885  ferro-nickel  was  manufactured  at  Marbeau's  works  at  Montalaire,  France, 
under  the  supervision  of  Bertheault. 

"In  1887  highly  carboniferous  nickel  steels  were  made  experimentally  at  the  steel 
works  at  Imphy,  France ;  and  in  1888  and  1889  several  French  and  English  patents  for 
the  manufacture  of  nirkel  steel,  and  its  applications,  were  granted  to  Marbeau, 
Schneider,  Riley  and  Hall. 

"It  is  therefore  evident  that  the  advantages  of  alloying  nickel  with  iron  and  steel 
have  been  known  for  some  time.  The  credit  of  makinpr  the  firs^-  systematic  series  of 
practical  tests  on  nickel  steel  belongs,  however,  to  Mr.  James  Riley,  then  of  Glasgow, 
wliose  elaborate  paper  rn  'The  Allovs  of  Nickel  and  Iron*  was  read  by  him  on  May  8 
1889.  From  a  discussion  of  this  paper  it  appears  that  J.  W.  Hall,  of  Sheffield,  had 
been  working  on  similar  lines,  but  his  results  had  not  been  publicly  put  on  record. 
Mr.  Riley's  paper  gave  the  impetus  to  the  introduction  of  nickel  steel  in  a  commer- 
cial way." 

It  should  be  mentioned  that  nickel  prepared  by  the  Mond  company  is  now  being 

used  in  the  manufacture  of  armor  plat«s  for  the  British  Government,  so  that  the  former 

prejudice  in  the  Old  Countrv  against  Sudburv  nickel  has  been  overcome. 

The  importance  of  nickel   steel  to  the  Province   of   Ontario  as   an   outlet  for   its 

nickel  was  early  recognized  by  the  Bureau  of  Mines,  and  papers  on  the  subject  may 

be  found  in  the  volumes  for  1893  and  189499 ;   showing  its  valr.e  for  various  purposes, 

especially  in  the  manufacture  of  armor  plate. 

9«^PK>orAm."~floo.'"for~Testing~Mat€Tial«,  Vol.'in,  1903,  PP.  1^1  and  2. 
99t99Z,  pp.   147-163;  1904.  pp.    182-198. 


Bureau  of  Mines 


Since  that  time  almost  all  naries  have  been  clothed  in  nickel  steel  armor,  and 
there  have  been  many  applicatioDs  of  the  alloy  to  other  purposes,  auch  as  the  biejcle 
manufacture,  the  making  of  shafts  for  steamships  and  the  making  of  st^el  rails  on 
curved  parts  of  railways  where  there  is  heavy  traffic  causing  great  wear.  No  doubt 
the  great  improvement  in  the  strength,  elasticity,  etc.,  of  steel  imparted  by  2  tc  4  per 
cent,  of  nickel  wonld  have  caused  its  use  on  the  large  scale  in  structural  steel  if  tb« 
cost  of  the  metal  had  been  lower.  Further  instances  of  new  uses  for  this  alloy  *ill 
be  found  in  Mr.  Colby's  paper'H  and  in   D.-.   Biirlow's  report. '<>' 


APPENBIX  : 

Nickel  and   Nickel   5teei 

Although  much  haa  been  written  on  nickel  steel,  the  subject  is  of  sufficient  import- 
ance to  Ontario  to  warrant  taking  it  up  here,  particular!]'  as  some  new  documents 
io  the  history  of  the  subject  have  been  secured,  through  the  kindness  of  Mr.  S.  J. 
lyitehie,  of  Akron,  Ohio.  Mr,  Ritchie  was  specially  interested  in  the  derelopment  of 
our  nickel  deposits  as  one  of  the  early  owners  of  nickel  properties  in  Ontario,  and  was 


S.  J.  Ritchie,  Akron,  Ohio,  a  pioneer  in  developing  the  Sudbury  nickel  field. 


instruroentAl  in  drawing  the  attention  of  the  Navy  Department  of  Washington  to  the 
Talne  of  nickel  steel  in  armor  plates.  He  has  been  good  enough  to  provide  copies  of 
the  correspondence  on  the  subject,  part  of  which  is  here  reproduced.  The  work  of 
John  Gamgee  in  applying  nickel-iron  or  steel  has  apparently  been  somewhat  OTerlooked. 
It  will  be  observed  that  his  idea  of  using  it  was  derived  from  the  propertied  of  the 
nickel-iron  meteoritfia.  The  report  of  Sir  Charles  Tupper,  then  High  Commissioner  for 
Cauda  in  London,  is  of  special  interest.  Mr.  Ritchie's  communicfttion  dealing  with 
the  origin  and  early  history  of  the  nickel  industry  in  Ontario  and  Oamgee'i  experiments 
at  the  Washington  Navy  yard  is  as  follows: 

15.  101  O.  B.   0..  1904,   Fart 
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Nickel  and  Yellow  Fever 

"The  discovery  of  nickel  and  the  origin  of  the  nickel  industry  in  the  Sudbury 
district  is  in  itself  quite  unique.  Mv  first  knowledge  of  nickel,  as  an  alloy  with  iron  or 
steel,  was  in  1876.  In  that  year,  I  think,  yellow  fever  was  epidemic  in  the  cities  of 
the  lower  Mississippi  and  Gulf  states.  It  is  well  known  that  the  germs  of  this  disease 
are  killed  by  frost.  At  the  date  named,  I  was  spending  a  good  deal  of  time  in  the 
city  of  Washington.  At  the  same  hotel,  and  occupying  the  room  adjoining  my  own, 
was  one  of  the  most  fertile-brained  Englishmen  I  ever  met,  whose  name  was  John 
Gamgee.  He  spent  much  of  his  time  in  my  room.  He  was  resourceful  in  experim^ 
and  demonstration,  but  his  imagination  went  far  beyond  his  laboratory  tests.  He  had 
remedies  for  tuberculosis  in  animals  and  for  yellow  fever  among  human  beings.  His 
remedy  for  yellow  fever  was  the  building  of  a  large  refrigerator  ship  on  which  a  frost 
temperature  was  to  be  maintained.  This  ship  he  proposed  to  move  around  to  the 
different  cities  where  the  fever  existed,  and  to  take  the  patients  on  board  where  they 
were  to  be  cured  by  the  frosty  atmosphere. 

'He  laid  his  plans  before  the  United  States  Senate  Committee  on  Epidemic 
Diseases,  and  convinced  that  Committee  of  the  feasibility  of  his  enterprise.  He  asked 
me  to  go  with  him  to  that  Committee,  several  of  the  members  of  which  I  was  very  well 
acquainted  with,  and  aid  him  in  securing  &  government  appropriation  for  the  build- 
ing of  his  refrigerator  ship. 

"I  did  succeed  in  getting  a  promise  from  the  Committee  that  an  appropriation 
of  $250,000  would  be  given  to  Gamgee,  provided  he  could  actually  demonstrate  to  the 
committee  that  he  could  successfully  produce  and  maintain  the  proper  temperature, 
and  for  the  purpose  of  making  the  necessary  experiments  and  demonstrations  a  large 
room  and  all  the  necessary  machinery  was  placed  at  his  disposal  in  the  Navy  Yard 
at  Washington. 

'*He  erected  a  large  machine  in  the  Navv  Yard  buiMings  built  bv  tho  Wilminjjton 
Car  Works  of  Delaware.  It  must  be  remembered  that  all  this  was  28  years  ago,  when 
cold  storage  was  not  so  well  known  as  now. 

''Of  course  Gamgee  had  to  use  liquid  ammonia  in  producing  his  frosty  temperature, 
and  this  substance,  as  is  well  known,  will  generate  gas  at  a  temperature  much  below 
the  zero  point.  Gamgeo  conceived  the  Utopian  idea  that  he  would  drive  his  machine 
with  the  gas  generated  from  his  liquid  ammonia  by  the  heat  of  the  atmosphere,  and 
that  the  gas  would  part  with  its  heat  in  the  labor  of  operating  the  machine  and  after 
having  done  its  work  would  hec(»me  reliqnefie<l  arnl  b*  n-ady  a>niin  by  the  »i»i 
of  the  heat  in  the  atmosphere  to  generate  more  gas,  and  again  start  upon  a  second 
round  of  effort  the  same  as  the  first.  In  other  words  he  was  within  one  step  of  per- 
petual motion,  the  lacking  stop  being  the  wearing  out  of  the  machine. 

"Numerous  members  of  the  Senate  and  engineers  of  the  army  were  on  hand  to  see 
Gamgee' 8  ammonia  engine  operated.  Right  here  Gamgee  struck  a  snag.  He  was  able 
to  generate  so  great  a  pressure  from  the  ammonia  gas  that  the  ordinary  cast  iron 
would  not  contain  it,  and  he  set  about  making  all  sorts  of  alloys  to  strengthen  the 
iron  and  to  overcome  its  porosity.  They  all  failed.  The  object  of  the  enterprise  and 
the  whole  manner  of  conducting  the  experiments  were  so  novel  to  me  that  I  spent 
several  weeks  with  Gamgee  helping  him  in  any  way  I  could.  After  a  series  of  experi- 
mental failures  he  one  day  said  to  me,  'Ritchie,  did  you  ever  notice  the  meteorites 
at  the  Smithsonian  Institution?  I  want  you  to  go  with  me  and  see  them.'  I  told 
him  that  I  had  many  times  seen  them  and  knew  just  how  they  looked.  He  said,  'Well» 
we  have  no  metallic  iron  on  earth  produced  by  nature  in  that  form,  and  these  meteors 
have  all  fallen  from  the  skies,  or  have  come  from  some  other  world.  They  nearly  all 
contain  nickel  and  are  the  closest  grained  metal  we  have.  To-morrow  we  will  send 
over  to  Philadelphia  and  get  some  nickel  and  we  will  try  this  metal  as  an  alloy  with 
iron,  and  see  if  we  can  imitate  nature  in  duplicating  the  meteorite,  aa  we  are  trying 
to  imitate  nature  in  the  production  of  artificial  cold  for  the  yellow  fever  patients.' 
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^*We  did  send  over  and  get  some  nickel  and  at  once  commenced  our  experiments 
by  adding  one-half  of  one  per  cent,  of  nickel  to  the  molten  iron  in  the  crucible,  and 
increasing  each  separate  mixture  by  an  additional  one-half  of  one  per  cent,  of  nickel, 
until  a  limit  of  thirty-six  per  cent,  of  nickel  as  an  alloy  with  the  iron  had  been  reached. 
We  thus  had  some  seventy-two  separate  pieces  of  iron  and  nickel  alloys  all  carefully 
marked.  When  an  alloy  containing  some  eight  per  cent,  of  nickel  had  been  made  we 
tested  it,  as  we  really  did  all  the  other  specimens,  but  I  particularly  recall  that  con- 
taining eight  per  cent,  of  nickel.  It  was  so  hard  that  neither  the  file  nor  the  cold 
chisel  would  affect  it.  We  put  it  upon  the  anvil,  and  with  a  ten-pound  sledge  I  ex- 
pected to  be  able  to  break  it  into  pieces,  but  although  I  then  had  seventy-five  pounds 
less  flesh  than  I  now  have,  and  several  times  as  much  muscle,  I  could  not  even  mark  the 
alloy  with  the  heaviest  blow  I  could  strike  with  this  ten-pound  sledge,  not  to  talk  about 
breaking  it.  After  we  had  made  many  tests  with  the  several  different  percentages 
of  the  alloys,  Gamgee  threw  up  his  hands  and  shouted,  'Eureka !  I  have  found  at  last 
an  alloy  strong  enough  and  hard  enough  to  resist  anything  and  close  enough  in  texture 
to  redrt  the  escape  of  any  form  of  gas.'  The  members  of  the  Senate  committee  were 
again  brought  back  to  the  Navy  Yard  to  see  these  specimens  of  nickel  alloy.  The  way 
now  teemed  clear  for  Glimgee  to  secure  his  promised  $250,000  and  to  proceed  with  the 
bnilding  of  his  refrigerator  ship  which  would  be  used  as  a  hospital  ship  for  the  cure 
of  yellow  fever  patients. 

''Gamgee,  like  -most  abnormally  developed  geniuses,  had  no  place  in  his  make-up 
for  such  humdrum  routine  efforts  as  financial  operations.  In  short,  he  had  no  other 
financial  abilty  than  the  abilty  to  get  into  debt  without  any  ability  to  get  out  of  debt. 
He  never  even  took  out  any  patents  upon  these  alloys  of  nickel  and  iron  and  steel. 
He  failed  to  agree  with  the  Senate  oonunittee  on  the  cost  and  management  of  his 
proposed  ship,  and  thus  failed  to  secure  the  $250,000  appropriation.  In  the  language 
of  diplomacy,  the  incident  was  closed,  and  I  lost  sight  of  Gamgee,  and  all  the  interest- 
ing experiments  and  experience  passed  out  of  my  mind. 

'All  this  was  seven  years  before  I  had  ever  seen  Canada. 


Cf 


opening  the  Sudbury  Field 

''In  1882  I  became  interested  in  building  the  Central  Ontario  Railway  to  open  up 
and  develop  the  iron  fields  of  North  Hastings.  When  the  road  was  built  it  was  found 
that  these  iron  ores  contained  so  much  sulphur  as  to  be  unmarketable,  and  I  commenced 
a  Bjrstematio  search  for  other  mineral  deposits,  which,  under  the  terms  of  the  charter 
of  the  railway,  the  railway  could  own  and  operate  ond  by  such  conveyance  of  property 
I  might  support  and  protect  the  securities  of  the  railway. 

''In  this  effort  to  secure  something  for  the  railway  I  had  a  considerable  isearjph 
of  the  country  made  by  the  local  inhabitants  and  others  from  Nova  Scotia  to  Port 
Arthur.  I  went  to  the  Geological  Museum  at  Ottawa  and  examined  specimens  of  every 
kind  of  ores  from  every  part  of  the  country.  Among  the  many  specimens  examined 
at  this  museum  I  found  some  copper  ores  taken  from  a  cut  in  the  Algoma  Branch  of 
the  Canadian  Pacific  Railway  at  what  is  now  Worthington  Station,  and  other  speci- 
mens taken  from  a  cut  in  the  main  line  of  the  Canadian  Pacific  Railway  at  what  is 
now  known  as  the  Murray  mine,  about  three  miles  west  of  Sudbury.  These  samples  I 
had  analysed  and  found  them  very  rich  in  copper. 

"I  at  once  proceeded  to  have  these  deposits  located.  While  so  doing  I  found  that 
W.  B.  McAllister  and  J.  H.  Metcalf  of  Pembroke,  Ontario,  had  located  and  taken 
np  a  number  of  these  deposits  in  this  Sudbury  mineral  belt.  Among  these  was  what, 
is  known  as  the  Copper  Cliff  mine,  the  Stobie  mine,  the  Lady  Macdonald  mine,  the, 
McArthur  mine  and  the  Creighton  mine,  the  latter  not  at  that  time  yet  deeded  to  them, 
and  several  other  deposits  not  named.  With  the  exception  of  a  small  mine,  known 
as  the  Evans  mine,  and  a  little  ore  taken  from  what  is  known  as  the  Frpod  mine,r 
which  I  purchased  shortly  after  the  purchase  made  from  McAllister  and  Metcalf,  these 
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mines  thus  purchased  from  McAllister  and  Metcalf  in  the  summer  of  1885  have  fur- 
nished all  the  ore  mined  by  the  Canadian  Copper  Company  from  1886  to  this  day,  and 
are  still  their  sole  source  of  supply. 

''Immediately  after  the  purchase  of  these  mines,  or  rather  deposits,  from  McAllister 
and  Metcalf,  in  1885,  and  some  other  properties  from  individuals,  in  1886,  including 
some  purchased  from  Rinaldo  McConnell,  James  Stobie  and  R.  J.  Tough,  I  made 
application  to  the  Ontario  Government,  through  J.  D.  Evans,  the  engineer  of  the 
Central  Ontario  Railway,  for  large  additional  locations.  Under  this  application  Mr. 
Evans  located  97,000  acres;  hcwever,  those  who  were  afterwards  associated  with  me 
did  not  agree  with  me  in  keeping  this  area  of  land:  but  wished  it  to  lapse,  which  it 
was  allowed  to  do. 

"In  January  1886,  I  organized  at  Cleveland,  Ohio,  under  Ohio  charterp,  two 
corporations,  one  known  as  the  Canadian  Copper  Company  with  a  capital  of  $2,000,000, 
later  increased  to  $2,500,000,  and  the  other  known  as  the  Anglo-American  Iron  Company 
with  a  capital  of  $5,000,000. 

''To  the  Canadian  Copper  Company  my  wife  and  self  deeded  the  lands  punittwd 
from  McAllister  and  Metcalf,  Rinaldo  McConnell  and  others,  and  to  the  Anglo  American 
Iron  Company  the  late  James  McLaren,  the  late  H.  B.  Payne  of  Cleveland  and  my 
wife  and  self  deeded  the  85,000  acres  of  land  along  the  line  of  the  Central  Ontario 
Railway,  and  for  the  opening  up  and  development  of  which  the  Central  Ontario  Railway 
was  built.  The  interest  of  the  late  William  Coe  of  Madoc  in  these  Hastings  county 
lands  was  conveyed  to  the  Anglo-American  Iron  Company  at  a  little  later  date. 

Discovering  the  Nickel 

"In  1886  some  work  was  done  upon  the  property  of  the  Canadian  Copper  Company 
at  Copper  Cliff,  and  in  1887  a  shipment  of  some  1,200  tons  of  this  ore  was  made  to 
the  works  of  the  Orford  Copper  Company  at  Constable  Hook,  New  Jersey,  in  the 
harbor  of  New  York.  While  the  chemist  of  the  Orford  Company  was  making  his 
analysis  of  the  product  of  the  furnaces  from  these  ores  he  found  a  metal  with  which 
he  was  not  familiar,  and  after  numerous  tests  he  found  this  substance  to  be  nickel. 
I  happened  to  be  in  the  laboratory  when  this  discovery  was  made.  Robert  M.  Thompson, 
the  president  and  owner  of  these  works,  was  also  there.  The  discovery  of  this  nickel 
in  these  ores  by  the  chemist  of  the  Orford  Copper  Company  was  alike  unexpected 
news  to  both  Thompson  and  myself.  We  had  no  suspicion  that  they  were  anything  but 
copper  ores.  This  discovery  changed  the  whole  situation.  We  found  we  had  a  great 
nickel  deposit,  instead  of  a  great  copper  deposit,  or,  to  be  more  cortrect,  we  had  a 
great  nickel  and  copper  deposit.  As  the  world's  annual  consumption  of  nickel  was 
then  only  about  1,000  tons,  the  question  was  what  was  to  be  done  with  all  the  nickel 
which  these  deposits  could  produce  I  at  once  recalled  the  experience  I  had  with  John 
Gamgee  at  the  Navy  Yard  at  Washington,  ten  years  previous  to  this  time,  and  it 
occurred  to  me  that  nickel  could  be  used  with  success  in  the  manufacture  of  guns 
and  for  many  other  purposes  as  an  alloy  with  iron  and  steel.  I  wrote  to  the  famous 
gun  maker,  Krupp,  at  Essen,  Germany,  telling  him  of  the  Washington  experiments, 
and  asking  him  about  his  use  of  it  in  the  guns  which  he  made.  I  received  an  answer 
from  him  through  his  New  York  agents  treating  the  matter  lightly,  and  refusing  to 
believe  that  there  was  any  sufficient  quantity  of  nickel  in  the  world  to  warrant  experi- 
ments looking  to  any  extended  use  of  the  metal.  The  question  of  these  alloys  was, 
however,  brought  by  Krupp,  or  someone  representing  him,  to  the  attention  of  the 
Iron  and  Steel  Institute  of  Great  Britain,  and  that  Institute  appointed  one  of  its 
members,  James  Riley,  the  manager  of  the  Steel  Company  of  Glasgow,  to  conduct  a 
series  of  experiments  with  this  alloy,  and  report  at  the  next  meeting  of  the  Institute. 
This  he  did  with  great  care  and  exactness,  and  embodied  his  experiments  in  a  report 
dated  in  May,  1889.  This  report  I  showed  to  General  Tracy,  then  Secretary  of  the 
United  States  Navy,  in  the  summer  of  1889,  just  as  I  was  leaving  for  Europe.    He  read 


tlie  report  and  grasped  its  far  reaching  importance  within  aa  hour  cr  two  after  receiving 
it.  and  Bald  that  the  Nav.r  Department  wished  to  send  an  expert  representative  of  the 
Government  with  me  to  an;  and  to  all  plai.-es  which  I  might  visit  in  Europe  in  the  interest 
of  this  nickel-gteel  alloy.'oi  As  I  was  going  to  Europe  tor  lb  at  purpose,  Lieiileimnt  B. 
H.  Buckingham  of  the  U.  S.  Navy,  then  connected  with  the  office  of  the  U.  S.  Am- 
bassador at  London,  was  appointed  to  accompany  us  whererer  we  might  go  in  Europe 
in  this  interest.  Sir  Charles  Topper,  then  the  Canadian  High  Commissioner  in  London, 
was  also  designated  by  Sir  John  A.  Macdonald  to  accompany  us  in  the  interest  of 
Canada  in  this  enterprise  to  find  out  whatever  might  be  learned  in  Europe  abont  the 
QSM  and  the  alloys  of  nickel  with  steel.  Sir  Charles  Tupp«'  and  Lieutenant  B.  U. 
Buckingham  of  the  U,  S.  Navy  did  go  with  us  to  visit  the  works  of  Krupp  in  Germany 
and  the  principal  establishmenta  of  Great  Britain  and  France,  and  the  famous  Rio 
Tinto  mines  of  Spain.  Sir  Charles  made  a  report  to  Sir  John  A.  Macdonald,  and 
Lieutenant  Buckingham  made  a  report  to  the  Secretary  of  the  United  States  Navy  of 
what  we  had  been  able  to  see  Uid  find  out.  We  spent  two  days  in  the  works  of  Krupp 
at  Easen,  and  were  shown  every  possible  courtesy.     Upon  our  return  Secretary  Tracy 


Genl.  B.  F.  Tracy,  who  introduced  nickel^steel  armor  pldte  into  the  United  States  Navy. 

ordered  a  nickel-steel  armor  plat«  made  at  the  famous  Creusot  works  in  France,  and 
aba  •  plain  steel  plate  made  at  the  same  works,  and  a  plain  steel  plate  made  at  th« 
works  of  Oammel  A  Company  at  Sheffield,  England,  such  aa  was  then  used  on  Britash 
vesMls  of  war.  These  plates  were  brought  to  the  Government  proving  grounds  at 
Annapolis,  Maryland,  and  set  up  side  by  aide  and  fired  at,  at  short  range,  by  eight-i&oh 

"The  Tictory  of  the  French  nickel-steel  plate  was  so  complete  over  both  the  French 
and  English  plain  steel  plat«s  that  the  trial  and  tests  were  heralded  by  telegraph  and 
eahlea  all  aver  the  civilised   world. 
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'' Tracy j  by  this  Government  test,  sent  all  the  common  steel  armor  plates  to  tbe 
junk  heap,  and  completely  reyolutionised  the  offensive  and  defensive  efficiency  of  the 
navies  of  the  world.  Scarcely  had  the  sound  of  the  guns  at  Annapolis  died  away  before 
Congress  in  an  hour,  at  the  request  of  the  Secretary  of  the  Navy,  General  Tracy,  voted 
an  appropriation  of  $1,000,000  to  purchase  nickel  matte  at  Sudbury  to  be  used  in  the 
manufacture  of  nickel-steel  armor  plate  for  the  U.  S.  Navy.  This  million  dollar 
appropriation  by  the  U.  S.  Government  and  the  use  of  nickel  in  steel  advertised  the 
Sudbury  mines  over  all  the  commercial  world.  It  saved  the  Canadian  Copper  Company 
from  the  expense  of  making  any  tests  of  nickel  alloys,  for  they  were  all  made  by  the 
Government.  In  short,  the  Government's  action  through  the  Secretary  of  the  Navy 
put  a  new  enterprise  upon  its  feet.  The  Government  changed  the  then  existing  contracts 
with  the  Bethlehem  Steel  Company  from  plain  steel  plates  to  nickel-steel  plates.  It 
entered  into  contracts  with  the  Carnegie  Steel  Company  for  the  manufacture  of  nickel- 
steel  plates  under  which  contracts  millions  of  dollars  were  expended  in  building  the 
famous  Homestead  woiks.  The  small  experiments  in  the  Washington  Navy  Yard  in 
1876  have  grown  to  the  proportions  of  covering  every  first-class  wai:  ship  in  the  navies 
of  the  world. 

The  International  Nickel  Company 

"On  December  7th,  1901,  an  optional  contnact  was  entered  into  between  four  of 
the  directors  of  the  Canadian  Copper  Company  and  the  Anglo-American  Iron  Company 
and  Robert  M.  Thompson  on  behalf  of  himself  and  associates,  the  associates  being 
Captain  DeLamar,  £.  C.  Converse  and  Charles  M.  Schwab,  under  which  contract  the 
directors  of  the  Copper  and  Iron  Co's  undertook  to  sell,  and  Thompson  and  his 
associates  undertook  to  buy,  a  controlling  interest  in  the  stocks  of  these  two  companies. 
It  was  a  part  of  this  contract,  that  Thompson  and  his  associates  should  form  a  company 
under  the  laws  of  New  Jersey  to  be  known  as  the  International  Nickel  Company,  and 
that  this  company  should  receive  from  the  purchasing  syndicate  the  stocks  of  the 
Canadian  Coppen  Company  and  the  Anglo-American  Iron  Company  purchased  under 
this  optional  contract  of  Dec.  7,  1901,  which  optional  contract  was  accepted  by  Thompson 
and  his  associates  on  February  28,  1902.  The  stocks  of.  these  corporations  turned  over 
by  the  purchasing  syndicate  were  deposited  with  the  New  York  Security  and  Trust 
Company  as  a  basis  for  the  issuance  of  the  bonds  of.  the  International  Nickel  Company. 
I  should  perhaps  have  said  that  in  carrying  out  this  contract  of  Dec.  7,  1901,  the 
International  Nickel  Company,  under  a-  New  Jersey  charter,  was  organized  under  date 
of  April  1st  1902.  with  a  share  capital  cf  $24,000,000,  and  a  bonding  privilege  of 
$12,000,000. 

''A  mortgage  was  executed  by  the  Intranational  Company  under  date  of  April 
Ist,  1902,  securing  the  bonds  of  the  oompany  upon  the  stocks  of  the  constituent  com- 
panies deposited  with  the  New  York  Security  and  Trust  Company,  who  were  the 
trustees  for  the  bondholders  of  the  International  Company.  The  Nickel  Syndicate  also 
purchased  the  stocks  of  the  Nickel  Corporation  of  London,  a  New  Caledonia  concern, 
and  one  of  Whitaker  Wright's  enterprises,  and  also  the  stock  of  another  small  French 
company,  known  as  the  Societe  Mini^re  Caledonienne.  The  aggregate  of  all  the  stocks, 
Canadian  and  New  Caledonian,  with  the  stocks  of  the  Orford  Copper  Company,  and  the 
stock  of  Joseph  Wharton's  small  plant  at  Camden,  near  Philadelphia,  amounting  to 
about  $10,000,000,  were  deposited  with  the  New  York  Security  &  Trust  Company,  and 
$10,300,000  of  the  authorized  $12,000,000  of  bonds  and  $18,000,000  of  the  authorised 
$24,000,000  of  stock  of  the  International  Nickel  Company  were  issued  against  these 
stocks  thus  deposited  with  the  Trust  Company.  The  stocks  of  all  the  constituent  com- 
panies belong  to  the  International  Nickel  Company.  The  New  Caledonia  companies  are 
not  and  have  not  been  operated  by  the  International  Nickel  Company.  No  report  is 
made  of  them  in  the  reports  of  that  Company. 

The  Canadian  Copper  C^mpanv  now  rwns  some  16  000  acres  of  land  and  the  Ans^lo- 
American  Iron  Co.  some  85,000  acres.  The  International  Company  operates  in  Canada 
wholly  through  the  constitvent  companies. 
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''Neither  Gamgee  nor  any  other  man  invented  nickel-steel.  It  is  a  discovery,  not 
an  invention,  and  it  is  probably  the  only  instance  in  this  world  where  any  form  of 
manufacture  is  carried  on  after  a  formula  coming  from  the  heavens  or  some  othet 
world  other  than  our  own. 

"TherjB  is  a  very  beautiful  specimen  of  nickel-iron  meteorite  in  the  Geological 
Museum  at  Ottawa,  weighing  about  400  lbs.  It  contains  something  over  six  per  cent, 
of  niokel,  and  was  found  on  a  farm  in  Hastings  county,  and  for  years  was  used  by  some 
untidy  farmer  to  hold  his  barn-door  dosed.  It  never  occurred  to  this  farmer  that 
this  lump  of  metal  was  a  manufacture  of  the  skies.  I  have  several  times  offered  9^^ 
for  this  meteorite,  but  of  course  the  Museum  would  not  sell  it.  Perhaps  I  ought  to 
add  that  as  soon  as  Riley's  report  had  been  read  by  Secretary  Tracy  in  1889  and  I  had 
given  him  a  report  of  the  experiments  at  the  Navy  Yard  in  1876,  he  put  the  whole 
machinery  of  the  Department  at  work  over  the  United  States  and  Europe  to  find 
Gamgee.  I»  myself,  while  in  Europe,  had  the  directories  of  all  the  principal  cities 
of  Great  Britain  examined,  but  neither  the  Navy  Department  nor  myself  could  find 
hiifi.  About  a  year  later  I  was  in  the  second-hand  bookstore  at  Washington,  owned  by 
H.  W.  Lowdermilk,  a  place  where  Gamgee  formerly  spent  much  time,  and  I  told  the 
proprietor  of  the  efforts  of  the  Navy  Department  and  myself  to  find  Gamgee,  and  that 
we  had  concluded  that  he  must  be  dead.  He  said  he  was  not  dead,  and  gave  me  his 
addreas  in  London  whioh  was  within  half  a  block  of  the  office  of  the  Canadian  High 
Conunissioner.  I  then  wrote  to  him  andl  received  two  or  three  letters  from  him*  He 
was  still  in  the  field  of  invention,  experiment  and  discovery.  If  there  had  been  earlier 
laboratory  teafcs  or  experiments  with  niokel  and  steel  th-ui  those  of  the  Washington 
Nary  Yard  in  1876,  neither  Gamgee  nor  mys^f  knew  anything  about  them.  We  fol- 
lowed the  meteorite  and  there  is  not  the  shadow  of  a  doubt  that  the  reconstruction 
of  the  American .  navy,  dad  with  nickel-steel  armor  plates,  was  the  direct  result  of 
theae  Washington  Navy  Yard  experiments  following  the  formula  of  the  meteorite, 
although  the  experiments  were  farther  carried  out  by  the  Iron  and  Steel  Institute  of 
Great  Britain  under  the  direction  of  James  Riley  teik  or  twelve  years  later.  Gamgee 
•is  BOW  dead,  but  General  Tracy  is  alive  and  well,  and  I  have  no  doubt  would  fully 
confirm  every  statement  here  made. 

"Whatever  might  have  been  the  ultimate  development  and  outcome  of  the  Sudbury 
nickel-copper  deposits  in  other  hands,  and  by  other  parties,  one  thing  is  very  certain, 
that  had  it  not  been  for  the  development  of  sulphur  in  the  Hastings  county  iron  ores, 
which  made  them  unsaleable,  thus  depriving  the  Central  Ontario  Railway  of  the 
principal  tonnage  which  it  was  built  to  carry,  there  never  would  have  been  any 
Canadian  Copper  Company  or  any  Anglo-American  Iron  Company,  or  any  International 
Nickel  Company,  and  as  the  Washington  Navy  Yard  experimGnts  with  nickel,  iron 
and  steel  following  the  formula  of  the  meteorite  had  already  passed  out  of  mind  before 
the  discovery  of  nickel  in  the  Sudbury  ores,  there  would,  in  all  human  probability, 
have  to-day  been  no  nickelnste^  clad  American  navy,  and  this  would  mean  that  there 
would  have  been  no  nickel-steel  dad  navy  in  the  world.  From  the  sulphur  in  iron 
ores  in  Hastings  county,  Ontario,  aided  by  the  composition  of  the  meteorite,  has  grown 
all  the  nickel  and  nickel-steel  industry  of  this  hemisphere  as  well  as  very  much  cf  like 
industries  in  the  old  world.'' 

Mr.  Qamgee'8  Recollections 

A  letter  from  Mr.  Gamgee  to  Mr.  Ritchie  in  rq;>ly  to  a  communication  from  the 
latter  gives  some  further  details  regarding  the  early  experiments  carried  on  in  the 
Navy  Yard  at  Washington.    It  is  dated  London,  March,  1893: 

•'S.  J.  RiTOHiB,  Esq.,  Dear  Sir:  I  have  to  thank  you  for  your  kind  letter  of  the 
28th  of  February,  which  duly  reached  me  this  morning.  '  I  have,  of  course,  noticed 
with  interest  the  progress  made  in  utilizing  the  iron  and  nickel  alloy. 

''The  difficulties  we  encountered  in  the  castings  for  the  ammonia  engines  and 
pumps  at  the  Washington  Navy  Yard,  in  spite  of  the  skilled  workmen  in  the  foundry, 
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led  to  various  devices  to  overcome  the  porosity  of  the  metal,  and  one  day  I  was  much 
surprised  at  seeing  pure  tin  run  into  some  large  blow  holes.  The  loss  incurred  from 
having  to  discard  cylinders  on  which  much  work  had  been  expended  suggested  to  me 
that  some  more  rational  and  scientific  method  of  providing  a  sound  metal  should  be 
attempted.  Suddenly  the  compactness  and  solidity  of  meteoric  iron  struck  me,  and 
I  determined  on  trying  very  small  proportions  of  nickel,  beginning  with  one  per  cent, 
up  to  three  per  cent.  Large  quantities  rendered  the  metal  too  hard  for  the  tools,  and 
we  resorted  to  the  process  of  annealing,  in  some  cases.  With  the  advantage  oi  testing 
machines  of  the  Navy  Yard  we  soon  determined  that  we  could  double  the  tensile 
strength  of  the  best  cast  iron,  and  perhaps  you  know  how  how  we  had  to  secure  uni- 
formity of  the  alloy.  We  attempted  to  melt  the  nickel  in  lumps  in  the  melted  iron 
as  it  ran  from  the  cupola,  and  tW  nsultant  casting  was  of  unequaled  hardness,  took 
being  broken  when  striking  against  a  knob  of  the  nickel  that  had  not  been  melted. 
We  therefore  first  melted  the  nickel  in  a  crucible  and  I  shall  never  forget  the  efftet 
as  seen  in  our  first  trial  of  dropping  the  small  proportion  of  melted  nickel  into  the 
ladle.  The  surface  of  the  melted  mass  became  covered  with  particles  of  dirt  or  dross, 
which  was  skimmed  off,  leaving  a  perfectly  pure  mass,  which  we  ran  into  moulds,  and 
yielded  castings  that  readily  resisted,  on  testing,  very  heavy  hydraulic  pressure.  I 
regret  that  I  had  no  opportunity  of  introducing  the  metal  for  other  purposes,  but  the 
experiments  were  so  public  and  excited  so  much  interest  in  the  Navy  Tard  that  I  am 
not  aUdgether  surprised  to  find  that  at  least  some  one  turns  up  to  give  me  credlit  for 
the  suggestion.  , 

'^We  rolled  some  plates,  and  many  experiments  were  made  with  various  quantities 
of  nickel  to  obtain  a  metal  that  would  not  rust.  I  regret  that  I  lost  my  original  notes, 
but  it  is  somewhat  strange  that  the  fact  of  the  first  experiments  having  beeir  MsiBiiiA 
by  me  in  the  Washington  Navy  Yard  has  never  before  been  noticed^  as  there  dioold  be 
records  by  the  officers  who  had  charge  of  the  Ordnance  Department  and  testing  machines. 

''I  have  used  the  metal  from  time  to  time  since,  and  one  firm  of  ammonia  mat^ne 
makers  in  America  have  continued  to  make  nickel-iron  castings  since  I  first  introduced 
them  in  my  methods  in  1880.  I  am  now  deeply  engaged  with  the  final  results  of  15 
years'  labor  in  reachinic  the  automatic  condensation  of  all  vapors.  By  this  means  1  can 
run  ice  machines  without  using  condensing  water,  and  dispensing  almost  entirely  with 
fuel.  I  am  building  a  low  temperature  engine  which  will  demonstrate  the  soandhess 
of  the  views  I  entertained  in  the  days  when  you  remember  me  working  in  the  States, 
and  which  were  derided  except  by  that  most  able  of  chief  engineers,  Mr.  Isherwood, 
and  a  few  other  choice  spirits.  I  am  running  steam  engines  working  steam  at  212^ 
Fahrenheit,  as  stated  in  the  circular,  and  I  would  give  almost  anything  for  more  help 
and  intelligent  co-operation  in  the  States  and  Canada.  I  sadly  need  help.  My  experi- 
ments hatre  been  costly  and  protracted,  and  whilst  there  is  abundant  ground  for  hope 
now  at  a  good  turn  in  affairs,  yet  I  can  assure  that  it  is  not  eafty  to  overcome  the 
prejudices  of  the  engineers  arywhere.  Might  I  ask  in  what  position  you  are  in  the 
Navy  Yard,  and  how  you  came  to  know  so  much  of  my  wandering?  I  shall  be  glad 
to  hear  from  you  again  at  your  earliest  convenience^  and  remain,  yours  faithfuHy, 
John  Gamgee." 

"[Note. — ^The  Gamgee  experiments  at  the  Navy  Yard  were  not  carried  on  under 
any  inspection  or  oversight  on  the  nart  of  the  government,  and  therefore  the  Navy 
Department  kept  no  records  of  them,  as  the  superintendent  of  the  yard  informed 
me,  when  I  went  to  hunt  up  the  records  of  these  experiments  and  tests,  in  1887. — 
8.  J.  R."] 

Sir  Charles  Tupper's  Report 

The  report  of  Sir  Charles  Tupper,  referred  to  by  Mr.  Ritchie,  giving  the  results 
of  his  investigations  into  the  use  of  and  probable  demand  for  nickel  in  Great  Britain 
and  continental  Europe,  is  interesting  enough  to  warrant  its  being  published  in  full. 
Sir  John   A.   Macdonald's  letter  introducing  Mr.   Ritchie,   which  is  also  given,  shows 
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that  even  at  this  early  stage  he  recognised  the  importance  both  to  Canada  and  the 
empire  at  large  of  the  Sudbury  nickel  deposits.  Unfortunately  his  hopes  of  interesting 
the  Imperial  authorities  in  the  matter  were  not  destined  to  be  realised.  Sir  John's 
letter  to  Sir  Charles  is  dated  11th  July  1889 : 

'^My  Dear  Sir  Charles  Tufper:  Our  friend  S.  J.  Ritchie,  of  Akron,  Ohio,  whom 
yon  know,  is  about  to  proceed  to  England  for  the  purpose  of  calling  the  attention  of 
the  British  public  to  our  mineral  wealth  in  Canada.  He  desires  especially  to  submit 
to  Her  Majesty's  Government  the  important  fact  that  in  Canada,  especially  in  the  region 
of  Sudbury,  is  the  largest  deposit  of  nickel  in  the  world.  This  metal  is  wanted  par- 
ticularly as  an  alloy  to  make  an  important  gun  metal,  and  its  extended  use  will  be  of 
great  advantage  to  the  Dominion.  Will  you  kindly  put  Mr.  Ritchie  in  communication 
with  the  Secretary,  both  of  the  Army  and  Navy,  as  well  as,  if  necessary,  with  Lord 
Salisbury.  It  is  said  that  the  use  of  nickel  will  tend  to  revolutionise  the  art  of  gun- 
making,  and  that  experiments,  both  in  England  and  Germany  have  proved  this  to  be 
the  facty  so  you  see  the  importance  of  the  matter.  I  hope  yon  will  give  Mc 
Ritchie  all  the  aid  and  countenance  in  your  power.  Believe  me,  yours  very  truly, 
John  A.  Macoomald." 

FcUowing  is  Sir  Charles'  report,  dated  London,  November  1889: 
''To  Sir  John  A.  Macdonald,  Premier,  Ottawa.  My  Dear  Sir:  On  the  20th  of 
August  last  Mr.  S.  J.  Ritchie  brought  a  letter  from  you  to  me  requesting  me  to  aid 
him  in  bringing  to  the  notice  of  the  British  War  and  Navy  officers  the  importance  of 
the  recent  discovery  in  metallurgy  consisting  of  an  alloy  of  nickel  and  steel  said  to  have 
▼ery  valuable  properties  for  the  manufacture  of  guns  and  armor-plates  for  warships. 
He  also  had  letters  from  the  Secretary  of  the  Navy  at  Washington  addressed  to  the 
American  Minister  here  requesting  his  good  offices  in  the  same  direction.  He  likewise 
had  letterr  from  the  Commodore  of  the  United  States  Navy  directing  the  naval  attache 
of  the  American  legation  here  to  accompany  him  to  all  places  he  might  visit  in 
Europe  and  to  investigate  the  progress  and  results  thus  far  obtained  from  the  nse 
of  this  metal.  He  asked  me  to  accompany  him  and  to  see  for  myself  the  importance  not 
only  of  this  metal  but  of  the  whole  iron,  steel,  copper  and  nickel  interests,  and  to  see 
the  mines  and  the  ores  from  which  they  are  manufactured,  as  he  said  they  would 
visit  the  largest  mines  and  manufactures  of  the  world. 

"In  oomplianc€  with  this  request  I  left  London  on  the  24th  of  August  in  company 
with  Mr.  Cornell,  Mr.  Oviatt,  Mr.  Ritchie  and  Captain  Buckingham,  the  representative 
of  the  U|iited  States  Navy.  We  proceeded  to  Paris,  which  is  the  headquarters  of  Che 
New  Caledonia  Nickel  Company.  This  company  has  up  to  the  present  time  produced 
nearly  all  the  nickel  consumed  in  the  market  of  the  world,  and  of  course  has  entirely 
regulated  the  market  for  this  article.  The  Society,  as  it  is  called  in  France,  is  known 
as  'Lo  Nickel.'  It  is  a  corporation  with  $12,500,000  capital.  They  employ  1,450  men, 
they  reduce  the  ores  upon  the  ground  to  a  matte.  They  are  then  shipped  to  Havrte 
in  France,  to  Birmingham  in  England,  to  Glasj^ow  in  Scotland,  and  to  Iserlohn  in 
Westphaliu,  Germany,  at  each  of  which  places  the  company  have  refining  furnaces  for 
the  treatment  of  these  mattes  and  converting  them  into  fine  nickel.  The  ores  contain 
no  other  valuable  mineral  than  nickel.  The  company  produce  cobalt,  but  this  is 
principally  obtained  from  ores  containing  but  little  nickel,  the  ores  are  not  easily 
redmsed  or  refined,  and  it  is  said  that  the  cost  of  producing  fine  nickel  to  them  is 
forty  oenta  per  pound.  We  called  upon  this  company  at  their  office  in  Paris  and  found 
them  quite  unwillinu  to  believe  that  there  were  any  nickel  deposits  in  the  world  outside 
of  their  own  of  any  import arc«  They,  however,  wanted  the  Canadian  Copper  Company 
to  agree  to  let  them  have  th«  control  of  their  entire  product.  These  mines  bdonj^ 
ahnost  wholly  to  the  Rothschilds.  A  Frenchman  of  the  name  of  H.  Marbeau  is  the 
patentee  of  the  alloy  knowtk  as  ferro-nickel.  It  is  a  composition  varying  from  one  to 
twenty  per  cent,  of  nickel  with  steel  or  iron ;  usually  about  three  per  cent,  of  nickel 
is  used. 
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**A  company  has  been  formed  in  Paris  under  the  name  of  the  'Ferro-Nickel  Com- 
pany' for  the  manufacture  of  this  material.  The  patentee  Marbeau  is  its  president. 
Tlie  real  owners  are  probably  the  Creusot  works  located  at  Creusot  in  France,  and 
owned  by  Schneider  A  Company.  This  establishment  is  to  France  what  Krupp  im  to 
Germany.  They  are  a  great  establishment,  employing  over  15,000  men.  We  also 
<;alled  upon  the  Ferro-Nickel  Society  at  their  office  and  saw  their  product  at  their 
salesrooms.  We  found  the  president  enthusiastic  over  his  discovery,  and  the  wonderful 
results  he  has  been  able  to  produce.  He  was  much  elated  over  the  discovery  of  a  new 
and  large  body  of  nickeliferous  ore  and  pressed  the  members  of  the  Canadian  Copper 
Company  who  were  there,  in  the  strongest  possible  manner,  to  give  their  company  sole 
control  of  their  product ;  said  that  they  could  use  it  to  any  extent  to  which  it  might  be 
produced  as  an  alloy  with  steel.  The  Canadian  Company,  however,  declined  in  either 
case  to  make  any  contracts  with  either  the  Nickel  or  Ferro-Nickel  Companies. 

^'From  Paris  we  went  to  Hamburg  in  Germany  to  which  point  the  Sudbury  Company 
had  shipped  some  of.  their  product.  Parties  from  Vienna,  who  are  largely  engaged 
in  the  manufacture  of  nickel  came  to  this  place  to  meet  us  in  connection  witli  the 
Hamburg  people.  They  wanted  to  contract  with  the  Sudbury  people  for  a  period  of 
ten  years  for  the  delivery  of  a  large  amount  each  year.  They  offered  to  buy  the  matte 
as  now  produced  at  Sudbury  and  to  erect  refining  works  at  Hamburg  for  the  refining 
pf  the  nickel  and  copper  contained  in  them.  They  pressed  the  matter  very  earnestly. 
These  people  own  the  largest  manufactory  of  German  silver-ware  there  is  in  Europe, 
their  works  are  located  at  Berndorf.  Both  the  Hamburg  and  Vienna  people  offered  to 
send  a  Mr.  Krupp,  who  is  one  of  their  firm,  and  a  nephew  of  the  great  gun-maker,  to 
see  the  property,  and  learn  if  some  arrangements  could  not  be  made  by  which  they 
could  become  identified  in  the  ownership  of  these  properties.  It  is  likely  this  visit  i^ill 
be  made  in  the  spring. 

^.  *'From  Hamburg  we  all  w^nt  to  Berlin.  The  nickel  works  at  that  place  were  a 
amall  affair  and  we  saw  little  of  their  working  owing  to  the  secrecy  which  is  everywhere 
observed  in  the  refining  of  this  metal. 

"From  Berlin  we  went  to  Essen  where  are  located  the  great  works  of  Friedrich  Krupp. 
These  are  the  largest  iron  works  in  the  world  and  are  under  the  sole  control  and  owner- 
ship of  one  man — Friedrich  Krupp.  The^^e  works  were  started  by  his  father,  who  died  6 
year  or  two  ago,  in  a  very  small  way  with  only  three  or  four  men.  The  present  owner 
now  employs  in  the  various  departments  of  his  great  works,  and  in  the  coal  and  iron 
mines  connected  with  them,  22,000  men,  and  one  of  the  superintendents  of  the  works 
infonned  us  that  these  employees  represented  a  population  of  more  than  106,000  per- 
sons. He  remarked  that  they  were  very  rich  in  children.  These  works  are  not  only 
the  largest  gun  manufactory  in  the  world,  but  are  also  extensive  manufactarers  of 
steel  rails,  steel  tires  for  looomotives  and  car  wheels;  the  best  wheels  used  by  the 
Canadian  Pacific  Railway  and  by  the  Pullman  Company  are  made  here.  It  woold 
cover  many  pages  to  describe  these  great  works.  They  are  generally  regarded  as  very 
difficult  of  access.  In  fact,  very  few  people  are  able  to  get  inside  the  works  at  all. 
We,  however,  found  no  trouble.  Two  superintendents  of  differ^it  parts  of  the  works 
met  us  at  the  hotel  and  gave  up  two  days  showing  us  over  as  much  of  the  great  plant 
as  we  were  able  to  travel  in  that  time.  The  managers  were  somewhat  reserved  as  to 
the  manner  in  which  they  cast  the  great  steel  ingots  from  which  the  heavy  eaimotts 
were  made.  In  everything  else  they  were  quite  willing  to  answer  every  question  asked 
of  them. 

*'From  Essen  I  returned  to  London  and  the  other  members  of  the  party  after 
visiting  other  points  returned  to  Paris  and  after  a  few  days  returned  again  to  London. 
We  then  called  upon  the  firm  of  Tennant  &  Sons,  to  whom  the  Sudbury  people  had 
been  making  shipments  of  matte.  Sir  Charles  Tennant  is  president  of  the  Steel  Works 
of  Scotland,  of  which  Mr.  James  Riley  is  manager.    He  is  the  man  who  made  the  report 


jnd  the  eipertmenta  with  nickel  and  steel  heretrith  enclosed.  This  firm  told  us  they 
were  ready  to  »t  once  coDvert  their  steel  works  into  a  ferro-Dickel  plant  it  they  could 
onlv  obtain  a  supply  of  nickel,  and  wer«  very  anxious  to  obtain  sole  control  of  the 
output  of  the  Sudbury  mines.  They  said  they  had  an  order  for  4,000  tons  6t  ferro- 
nickel  plates  for  a  transatlaotic  steamship,  but  had  no  nickel  with  which'  to  mak^'' 
them.  This  is  the  trouble  with  all  these  works,  there  is  no  nickel  on  the  tnailet  fb 
use  in  this  alloy.  Formerly  the  use  of  nickel  has  been  i 
cf  the  wiirld  being  only  about  one  thousand  tone  per  an 
bpen  UNed  in  the  manufartnre  of  (it^rman  silver  nnd  ccins 


'  limited,  the  conBumptidn 
n,  nearly  all  of  which  HaS' 
he  new  use  in  alloys  mak^' 


Jwnea  Riley,  (ilaegow,  Scotlanti.  whose  p(i[)er  on  AUoyaof  Nickel  and  Steel,  read  in  May,  ISSf), 
before  the  Iron  and  Steel  Institute  of  Great  Britain,  rnarkeil  the  beginning  of  the  modem 
UBe  of  nickel  as  a  cunstiluent  of  liigli-class  xteel. 

a  (treat  demand  and  finds  the  market  without  any  supply.  We  were  told  in  Paris  that 
'.:ct  ten  ton)>  of  this  metal  coitid  be  had  in  the  whole  of  Europe. 

"Outside  of  Sudbury  tbere  is  not  at  present  prodiictd  more  than  1,200  or  1,400 
tons  of  nickel  in  the  world  and  the  French  Government  is  uKing  fully  one-third  of  that 
smaunt  in  the  manufacture  of  cartridge  shells.  If  the  Sudbury  Company  extend  their 
works  as  purposed  they  will  be  producing  ten  times  as  mnch  nickel  as  the  other  mines. 
in  the  world.  The  utility  of  this  alloy  seems  everywhere  to  be  fully  conceded  and 
nothing  seems  to  remain  to  bring  it  into  important  use  but  a  sufficient  supply  of  the 
material. 

"From  London  we  went  to  Swansea,  which  is  the  great  copper,  (jold,  silver  and 
nickel  smelting  and  refining  centre  of  Europe.  AVe  stopped  with  Sir  Hussy  Vivian, 
who  is  the  largest  smelter  in  England  and  employs  3.000  men.  He  is  treating  a  targe 
amount  of  the  Sudbury  mattes  and  is  so  mnch  plea.'sed  with  them  that  he  has  purchased 
what  ii  known  aa  the  Murray  mine  located  upon  the  line  of  the  Canadian  Pacific 
Railway  about  three  miles  west  of  Sudbury,  and  is  patting  up  a  furnace  at  the  min« 
1211.  (Ill) 
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to  smelt  the  ores  and  ship  the  matte  to  his  works  at  Swansea  to  he  refined.  He  ex- 
pressed the  highest  opinion  of  these  properties  and  a  desire  to  be  connected  with  them. 
"Coming  back  from  London  we  called  at  the  oflBice  of  the  Rio  Tinto  Copper  Mines. 
These  mines  are  located  on  the  southern  coast  of  Spain  about  30  miles  in  a  direct  line 
from  the  town  of  Huelva.  The  directors  of  this  company  invited  us  to  go  and  visit 
them  and  we  did  so.  These  are  the  largest  copper  mines  in  Europe.  They  have  been 
worked  more  or  less  for  two  thousand  years,  successively  by  Phoenicians,  Romans, 
Qoths,  Huns,  Moors  and  Spaniards,  and  now  by  an  English  company.  They  are  very 
large  deposits  of  low  grade  ore  averaging  only  2{  per  cent,  copper.  We  were  very 
kindly  entertained  by  the  company  upon  our  arrival  and  were  shown  their  whole 
process.  They  mine  about  one  and  a  half  millions  of  tons  per  annum.  Part  of  this 
is  shipped  to  the  sulphuric  acid  makers  in  England,  Scotland  and  the  United  States, 
and  the  balance  is  either  reduced  to  matte  by  smelting  in  the  furnace  upon  the  groond 
and  the  mattes  sent  to  the  company's  refining  furnaces  near  Swansea,  or  the  copper 
is  leached  out  of  the  ore  after  first  beinjo:  roasted  and  thf^n  precipitated  upon  iron. 
The  company  employ  at  the  mine  and  at  the  refining  works  12,000  men.  They  have  a 
share  and  a  bonded  capital  of  $35,000,000,  and  in  1888  they  paid  a  dividend  of  17  per 
cent,  upon  their  stock.  Any  description  of  the  great  establishments  and  mines  visited 
beyond  the  mere  outline  given  would  exceed  the  limits  of  a  report. 

"From  all  the  data  we  could  obtain  I  was  convinced  that  Sudbury  could  compete 
with  any  place  in  the  world  in  the  production  of  copper  and  that  it  oonld  produce 
nickel  for  about  one-half  the  price  at  which  the  French  company  could  produce  it. 
The  best  evidence  I  could  obtain  of  the  real  importance  of  the  Sudbury  mines  was  the 
manifest  desire  both  in  England  and  upon  the  continent  of  the  largest  smelters,  and 
consumers  of  both  copper  and  nickel  to  become  the  owners  of  the  mines  or  to  control 
their  output.  Mr.  Ritchie  has  furnished  me  with  the  most  minute  details  of  the 
expense  of  producing  their  material,  and  by  comparing  these  figures  with  those  published 
by  the  larger  companies  in  Europe,  I  cannot  tscape  the  conclusion  that  this  enterprise 
is  one  of  the  most  important  in  Canada.  Takipg  the  three  companies  together  I  believe 
there  are  only  two  others  which  are  likely  to  exceed  them  in  importance,  and  they  are 
Canada's  two  principal  railway  systems. 

*'JI  intended  that  my  report  should  stop  here,  but  Mr.  Ritchie  asked  me  to  go 
with  him  to  Birmingham  and  Sheffield,  and  I  did  so.  At  Birmingham  we  called  upon 
Messrs.  Henry  Wiggin  A  Co.  They  and  Sir  Hussey  Vivian,  of  Swaiisea,  are  the  two 
principal  nickel  refiners  in  England,  outside  of  those  owned  by  €he  French  company. 
They  expresesd  the  strongest  desire  to  becon^e  identified  with  the  Sudbury  company. 
They  were  the  most  frank  and  unreserved  about  the  cost  and  manipulation  of  this  metal 
in  its  refining  processes  of  any  people  we  had  thus  far  met.  They  were  also  treating 
the  Sudbury  mattes  while  we  were  there.  From  Birmingham  we  went  to  Sheffield  and 
visited  the  great  crucible  steel  works  of  William  Jesscp  &  Sons.  These  works  have 
been  in  operation  for  a  hundred  years  and  are  probably  the  most  famous  for  the  high 
character  of  their  steel  of  any  works  in  the  world.  Their  manaicer,  M.  J.  F.  Hall,  has 
quietly  for  the  last  two  years  been  experimenting  with  nickel  as  an  alloy  with  steel, 
and  has  produced  the  most  wonderful  results.  I  wa3  shown  pieces  of  steel  containing 
no  more  than  five  per  cent,  of  nickel  and  only  ctne  inch  square,  which  showed  s 
tensile  strength  sufficient  to  lift  and  support  two  locomotives  with  their  tenders. 
These  are  the  most  wonderful  results  ever  obtained  from  steel  in  any  form,  so  I  am 
informed.  A  hundred  pound  gun  is  nearly  completed  by  this  firm  for  the  British 
Government,  and  they  told  me  they  had  orders  for  thousands  of  tons  of  this  nickel 
steel  but  had  no  nickel  with  which  to  make  it.  The  firm  took  much  pains  to  show 
us  everything  connected  with  the  process  of  producing  this  metal  and  answered  un- 
hesitatingly every  question  asked  of  them.  Mr.  Hall  was  not  present  when  we  were 
there  but  came  to  London  the  next  day  to  see  me,  and  he  and  Captain  Buckingham, 
who  represents  the  United  States  Navy,  and   Mr.  Ritchie  all  met  in  my  office.    Mr. 
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Hall  brought  the  samples  with  him  from  which  such  wonderful  results  were  obtained, 
and  gave  Captain  Buckingham  and  myself  the  fullest  information  regarding  all  his 
processes  and  results.  The  Captain  declared  that  the  success  of  such  experiments 
would  revolutionise  the  whole  art  of  gun-making  and  the  manufacture  of  armor  plates* 
Mr.  Hall  said  their  whole  operations  were  at  a  stand-still  for  want  of  nickel ;  but  he 
had  orders  for  many  thousands  of  tons  of  this  steel  and  could  do  nothing  with  them 
for  lack  of  the  nickel;  that  he  could  furnish  any  amount  both  to  the  Government  and 
to  individuals. 

''Such  being  the  conditions  of  the  market  for  this  metal,  and  Canada  owning  the 
governing  supply  of  the  world,  I  have  asked  myself,  'Why  cannot  Canada  herself  make 
this  steel  P' 

''There  is  not  a  doubt  that  the  best  people  in  England  would  readily  join  in  the 
enterprise.  In  answering  this  question  the  item  of  fuel  at  once  comes  up,  and  I  learn 
npon  inquiry  that  Chicago  has  the  largest  steel  and  rail  mills  in  the  United  States. 
She  hauls  all  her  coke  with  which  she  reduces  her  ores  and  melts  her  pig  iron,  from 
OcnaeQsville  in  Pennsylvania,  a  distance  of  over  500  miles.  She  also  hauls  her  ores 
to  her  mills  and  furnaces  from  the  mines  in  Michigan,  a  distance  of  over  400  miles. 
Canada  can  obtain  coke  from  Pennsylvania  at  a  haul  of  not  more  than  400  miles  to  the 
ores  of  Hastings  county.  A  steel  works  located  in  this  neighborhood  would  have  the 
ores  immediately  at  the  place  where  they  would  be  reduced.  Why  then  should  not 
Canada  utilise  these  iron  ores  and  these  nickel  ores  and  make  this  ferro-nickel  upon 
her  own  territory?  Why  should  she  not  go  farther  and  make  this  nickel-steel  and  this 
armor-plate  upon  her  own  territory?  If  the  Government  takes  the  proper  action 
there  is  no  doubt  that  the  best  skill  and  the  strongest  financial  backing  in  England 
could  be  had  to  carry  it  on,  and  it  really  looks  as  if  it  were  possible  for  Canada  to 
control  the  character  and  efficiency  of  the  guns  and  the  navies  of  the  world.  I  am 
led  ti  say  this  much  from  the  statements  of  every  expert  with  whom  I  have  talked. 

"The  condition  of  the  iron  market  here  is  unusually  favorable  for  enlisting  the 
necessary  capital  for  an  enterprise  of  this  kind.  The  curious  state  of  affairs  is  now 
presented  here  of  iron  being  higher  in  England  than  in  the  United  States.  I  enclose 
you  slips  from  the  papers  showing  the  conditon  of  the  market.  Everywhere  I  have 
been  on  the  Continent  the  same  condition  of  the  trade  is  found.  I  cannot  but  feel 
that  it  is  Canada's  golden  opportunity  to  move  and  produce  her  own  iron  and  steel 
as  well  as  nickel  steel  for  other  countries.     (Sgd.)    Chablbb  Tufpeb." 

London,  November,  1889. 


Cost  of  Producing  Matte  in  1889 

For  use  while  in  Europe,  Mr.  Ritchie  had  armed  himself  with  analyses  of  the 
Sudbury  ore  and  figures  showing  the  cost  of  producing  matte,  etc.  Among  the  state- 
ments was  one  dated  September  1889,  from  Mr.  H.  P.  Mcintosh,  secretary  of  the 
Canadian  Copper  Company,  which  is  of  interest  as  showing  the  cost  of  concerting 
the  nickel  ore  into  matte  at  that  time.     Mr.  Mcintosh's  letter  reads : 

"S.  J.  Ritchie,  Esq.,  Care  Morton  Rose  &  Co.,  London,  Eng.  Dear  Sir:  In  com- 
pliance  with  your  telegram  of  this  morning  we  enclose  herewith  assay  report  as  follows : 
Mr.  Hoffman's  reports  of  March  16th  and  Oct.  Ist  1885 :  Prof.  Chapman's  cf  Sept. 
24th  1885;  Orford  Copper  Co's  reports,  Dec.  1st,  2nd  and  oth  1885;  Sperry's  certs. 
Nos.  2,  3  and  4,  October  28th,  1885,  and  Nos.  7,  8  and  9,  Nov.  9th,  1886;  and  his  certs. 
Nov.  12th  1887.  showing  results  of  silver  assay,  samples  of  fifteen  cars  phinoed  to 
XickoFs  Laurel  Hill  Works  and  complete  analysis  of  copper  ore.  I  have  preserved 
no  copy  of  the  foregoing,  and  as  they  are  the  only  record  of  the  same,  kindly  preserve 
or  have  copies  made. 

"I  also   enclose  a  copy    of  the   report    of    the    Orford    shipment,   also  reports  of 
monthly  assays  for  the  Copper  Cliff,  Evans  and  Stobie  up  to  the  last  inst. 
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*'The  itemized  cost  of  matte  is  as  follows: 

Mining  per  ton $2.79 

Transporting  255 

Crushing  and   loading    386 


Cost  of  ore  per  ton   at  the  roast  heap  $3,431 

Roasting  per  ton   17 

Delivering  from  R.  H.  to  smelter  28 

Smelting    per  ton    1.76 

This  includes  all  fuel,  labor,  etc.  

Cost  of  one  ton  of  ore  in  matte  $5,641 


ft* 


The  aboTe  figures  are  based  on  reports  from  the  1st  of  last  Feb.  ta  the  lat  of  last 
month,  that  is,  six  months,  during  which  time  the  average  run  of  the  furnace  was 
6.87  tons  of  ore  into  one  ton  of  matte. 

"Multiplying  $5,641  by  6.87  equals  $38.75  per  ton  of  matt«.  This  cost  is  based 
on  the  working  of  one  furnace  to  which  all  the  fixed  charges  of  smelting  are  charged : 
and  now  that  we  have  got  the  two  furnaces  going  the  cost  will  probably  be  reduced  to 
at  least  $35  per  ton,  and  a  greater  number  of  furnaces  will  reduce  it  still  lower  than 
this,  for  there  many  of  the  fixed  charges  that  will  not  be  increased  by  the  increase 
of  the  number  of  the  furnaces,  therefore  the  proportion  of  these  charged  to  each  ton 
of  matte  will  decrease  as  the  number  of  furnaces  increase. 

'The  above  remarks  will  also  apply  to  the  cost  of  producing  the  ore,  for  this  cost 
includes  many  items  of  construction  which  will  have  to  be  duplicated,  and  besides  as 
the  production  increases  the  fixed  charges  will  not,  therefore  the  amount  of  these  per 
ton  will  decrease.  We  have  calculated  all  of  our  figures  against  ourselves  so  as  to  have 
our  factor  of  safety  sufficiently  large.     Very  respectfully,  H.  P.  McInto8H,   Sec'y." 

"Frt.  rate  on  shipment  just  leaving  for  Swansea:  $9.13  Sudbury  to  Swansea: 
$7.51  Sudbury  to  Liverpool." 

Mr«  McArthur's  Estimate  of  Cc^ts 

m 

The  possiblity  of  utilizing  the  ores  of  the  northern  nickel  range  has  been  con- 
sidered by  various  parties  ever  since  the  range  was  brought  to  light,  fifteen  years 
ago,  among  others  by  Mr.  Ritchie  himself,  who  in  1903  carried  on  correspondence  with 
Mr.  James  Mc Arthur,  formerly  for  many  years  general  manager  of  the  Canadian 
Cupper  Company,  and  superintendent  of  that  company's  works  at  Copper  Cliff,  on  the 
prcbable  co«i;  of  producirg  nickel-oopper  matte  from  the  ore  bodies  of  that  ran*'**. 
based  on  his  experience  in  the  Sudbury  region.  Mr.  Ritchie  propounded  a  series  of 
questions  designed  to  cover  the  ground  in  a  letter  to  Mr.  McArthur  dated  14th  Decem- 
ber, 1903,  to  which  the  latter  made  reply  as  follows : 

"S.  J.  Ritchie,  Esq.,  Dear  Sir:  I  have  carefully  noted  your  favor  of  the  14th 
inst.  with  names,  estimated  extent  of  ore  bodies,  and  analyses  of  the  several  properties 
therein  mentioned,  which  taking  the  rough  average  of  the  19  assays  as  shown,  would 
give  an  average  value  3.5  nickel  and  1.5  copper.  This  is  a  better  value  than  the 
Canadian  Copper  Co.  could  show  if  they  bunched  all  their  properties  together  for  an 
average  sampling  and  assaying,  which  would  probably  range  round  2.5  nickel  and  2,1 
copper. 

"Commencing  with  the  mining  costs,  I  herewith  submit  approximate  cost  for  tiie 
mining  and  treatment  of  600  tons  ore  per  day,  with  a  furnace  concentration  of  seven 
into  one.  product  35  per  cent,  matte. 
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APPROXIMATE  MINING  COSTS 

Men 

1  mine  captain  $8  00 

200  miners,    helpers,   trammers,    etc.,    average    rate  1  80 

20  rock  house  helpers,  average  rate  1  40 

1  rock  house  foreman 2  00 

1  clerk    (time-keeper)    1  60 

2  hoisting  engineers  2  00 

2  firemen    1  75 

2  firemen    helpers    1  40 


$  8  00 

860  00 

28  00 

2  00 

1  60 

4  00 

3  50 

2  80 

409  90 

82  50 

44  00 

229  men  at  an  average  rate  1  78 

or  an  average  of  68  cents  per  ton  of  ore  for  labor. 

Coal  consumption,  15  tons  at  $5.50  (a  high  price)  

400  lbs.  dynamite  at  lie. 

Total  cost   for  mining  600  tons  ore $586  40 

or  total  mining  expense  89.4  cents  per  ton. 

MINING  AND  ROCK  HOUSE  PLANT 

Estimated  cost  for  an  ontpnt  of  600  tons  daily. 
1  rock  house  $3,500  00 

1  crusher  and  engine  2,200  00 

2  mine   skips    500  00 

12  mine  machine  drills  2,700  00 

12  mine  hand  cars  one  ton  capacity  900  00 

1  mine  blacksmith  shop  and  tools  200  00 

1  boiler  and  compressor  house  1,500  00 

3  100-h.p.  boilers 9,000  00 

35,000  brick  at  $8.00  per  M 280  00 

Mason  work  and  mortar  at  $6.00  per  M 210  00 

1  compressor    4,000  00 

1  mine   hoist   4,000  00 

15  log  houses  at  $250.00  each  3,700  00 

1  log  boarding   house   2,000  00 

Sundries,  such  as  pumps,  trunnels,  sorting 

tables,  wire   ropes,   etc 2,000  00 


Rough  estimate  for  mining  plant   $36,690  00 

Carried  mining  costs   $536  40 

ROAST  YARD  EXPENSE  FOR    ROASTING  600  TONS  DAILY 

Men 
32  at  $1.40  unloading  ore  from  cars,   wheeling  and  building 

same  on  heaps  for  roasting  $44  80 

7  at  $1.40  layinc;  out  cordwood   into  the  different  beds  and 

roasting  the  same  .....^.... , 9  80 

50  at  $1.40  loading  roasted   ore  on  cars,  blasting  the  si^me  70  00 

1  foreman  ; 2  00 


90.  Labor  item  being  21c.  per  ton  or $126  60 

Boasting  fuel  for  600  tons  ore,  15  cords  wood 

at    $3.00  per    cord $30  00 

Blasting,   120  lbs.  dynamite,  lie.  per  lb.. 13  20 

43  20 
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Fuel  and  dynamite, Jbeijaig  7  1-5  cents  per  ton. 
Grand  total  for  roasting,  being  28  1-5  cents  per  ton, 

or   in   all    $169  80 

Dwellings,  5  log  houses  at  $250.00  each  1,250  00 

COST  OF  SMELTING  600  TONS  DAILY 

Men 

4  feeders  at  $2.00  $  8  00 

18  charge   wheelers,    $1.75    31  50 

18  pot   wheelers,   $1.75  31  50 

2  toppers,  $2.00  4  00 

8  slag  elevator  men,  $1.75  14  00 

2  forenven,    $2.25   4  50 

4  inside  laborers,   $1.40   5  60 

2  boiler  firemen,  $1.75  8  50 

2  boiler  firemen  help,  $1.50   3  00 

2  engineers,  $2.00 4  00 

6  load,  weigh  and  ship  matte,  $1.40  8  40 

5  unloading   foreign   coke  cars,   $1.40   7  20 

1  unloading  foreign  coal  cars,  $1.40 1  40 

1  watchman  1  40 


75.  Total  smelting  labor  21^  cents  per  ton  ore  per  day...  128  00 

FUEL  COST 

84  tons  coke  at  $7.00  per  ton   $588  00 

17  tons  coal  at  $5.50  per  ton    98  60 


Total  cost  of  fuel  per  ton  ore  smelted  $1.13,  or  daily...  $681  50 

Grand  total  for  labor  and  fuel  in  smelting,  $1.35  per 

ton  ore  $809  50 

Carried  working  costs: 

•                     Mining   $536  40 

Roasting  169  80 

Smelting  809  50 

$1,515  70 
Or  total  cost  of  all  departments,  being  $2  55  per  ton  ore  smelted. 
Add  for  incidentals  20  " 

Giving  a  grand  total  of  $2  75            "  " 

SMELTER  MACHINERY 

1  furnace  building  and  bins  $5,000  00 

1  600-ton  furnace  with  equipments  10,000  00 

1  No.  8  Connorsville  blower   4,000  00 

1  elevated  water  tank  » 1,600  00 

1  granulating  slag   equipment 2,000  00 

1  office  and  store  house  300  00 

1  laboratory 1,000  00 

100,000  brick  for  chimney  and  dust  chambers,  at  $8.00  per  M.  800  00 

Mason  and  mortar  work  at  $6.00  per  M 600  00 
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1  boiler   blowing  engine  house  1,500  00 

3  100-h.p.  boilers 9,000  00 

1  pump,  1,000  gallons  capacity  2,000  00 

10  log  houses  at  $260.00  each  2,600  00 

1  boarding  house 2,000  00 

Approximate   cost   smelting  plant   $41,300  00 

Approximate  cost   mining   plant  36,690  00 

Approximate  cost  of  total  plant  $77,990  00 

"For  modem  plant  see  J.  P.  Channing,  11  Broadway,  New  York,  who  arranged 
and  built  the  Tennessee  Smelter,  Tenn.    Jas.  McArthub." 

The  cost  of  labor  and  possibly  alsct  of  machinery  and  supplies  has  adranced  since  the 
date  of  Mr.  McArthur's  estimate,  for  which  due  allowance  would  have  to  be  made  in. 
applying  his  figures  to  conditions  at  the  present  time. 
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Copper  Clifl  nickel  mine  ....  3,  20,  42.  137.  152 

Production    of    156 

Copper   Clifl  offset    40 

Norite  of    IN 

Copper   Clifl  smelter   141 

Cupper    pyrites.    See    Chalcopyrite. 
Creighton   nickel    mine    .20.33.81,137,139,152 

Analysis  of  rock  from   112 

Production  of 156 

Creighton  township,  acid  edge  in 37 

Cryderman   nickel  mine    60, 115 

Culbert,  M.  T    1,73 

Analysis  of  rock  by    112,  116 

De  Lamar,  Capt 172 

Development  of  nickel  field  134,-166 

Diabase    14,   43,  73 

Dikes    -   ...84.  125 

Diallage    3.    107,  115 

Dickson.  Dr.  C.   W    17 

Dikes,   diabase    84.125 

Granite    from    12- 

Diorite    40.  43.  116 

Sec  also  Norite. 

Dip-needle  method  of  locating  nickel   144 

Disco  Island,  nickel  deposits  on  151 

Dolomite   40.  163 

Dominion  Mineral   Co 56 

Dominion  Mining  Oo 142 

Douglas.  Oregon,  nickel  deposits  in   146 

Drury  Nickel  Co 144 

Edison,  Thomas  A  15.  144 

Elva.  Italy    151 

Elsie  nickel  mine    50,  81.  45 

Emma    lake    37,  38. 75 

Enstatite  3.  107,  115.  119.  148 

Epidote    71.   112.  115,  155 

Eruptive  rocks    2 

Acid  edge  of   23,  37,  62.  64 

Analyses    of     116 
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Later     14 
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General  character  of  115 

Petroirraphy    of    107-127 

Variations    of    4 

See   also  Korite. 

Evans.  John  D   137 

Evans    nickel    mine    48,137,152,156 

Evje,   Norway,  nickel  deposits  at   147 

Fairbank    lake    6,23,115 

Fairbank  township,  acid  edge  in    23 

Farm    land    106 

Feldspar     35, 43, 70.  92, 108,  110. 129 

Felsite     129 

Ferro-nickel    143,  175 

Ferro. Nickel  Co   176 

Folgerite     160 

Foulon,  Baron  von,  on  Sudbury  ores   
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Fox,  O.  P.  analysis  of  rock  by   116,  117 

Foy    apophysis    114 

Frasch.  Hans  A    144 

Frenchman's   lakes    71,  72 

Frood.  or  No.  3  nickel  mine   57 

Production    of    156 

Frood,    Thomas    135 
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Gamgee,  John,   experiments  by 168,169. 
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Gertrude    nickel   mine    32,81,143. 

Gillespie    nickel   mine    

Glacial    action    
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Glasser,    B 147, 
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Gossan       16.  66.  74.  134, 

Gray,  Anton    

^^^^i}^    ■    •  V 9. 14. 39.' 54, 

Analysis  of  

Associated  with  nickel  eruptive   . 

Distribution   of    
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Near  the  nickel  range  ............. 

Grano-diorite    
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Gravel   plains    
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Petrography  of  
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Horton.  J.  A.,  analyses  of  rock  by  . .  120.  124 

Huronian  formation    14 

Character  of    2,  8 
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Middle     93 

Sedimentary   rooks  of    86 

Upper   93 

Hutton   township    127 

Hydrous  silicates   150 

Hypersthene   3,  18.  108.  115,  119 

Ines  nickel  mine  23 

International    Nickel    Co 140 

Financial    statement    of    141 

Organization    of    172 

Iron,  in  matte 152. 154 

In  pyrrhotite  161 

Iron  formation  8.  127 

Iron    ore     112,117.144 

See  also  magnetite. 

Iron    pyrites    16, 51, 75, 158 

Iridium    154 

Island    river     68,  69,  106 
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Jack  pine  106 

Jasper 127 

Jessop.   William  A   Sons   178 

Joe's  lake   72 

Kame   deposits    102 

Kedabekase     121 

Kelly    lake    . .' 48, 76. 121 

Kettle  lake   102 

Keweenawan   formation    14 

Kirkwood   nickel  mine    61.81 

Kokogaming   lake    .  ~ 93 

Krean  Hill   nickel  mine   32 

Krupp.  Friedrich  170.  176 

Kupf emickel    193 

Kuso,  Sweden,  nickel  deposits  at   147 

Labradorite     108. 114, 115. 126 

Laccolithic  norite  south  east  of  Sudbury . .  121 

Lady  Maodonald  lake 41 

Lady  Macdonald  nickel  mine    41,137 

Lady   Violet   nickel  mine    40,142 

Lake  deposits    102 

Tjake   Superior   Power   Co    15,  65. 143 

Lapilli     94. 100 

Larch  wood    98 

Lauren tian.    character    of    2.  8.  <> 

In  northern  nickel  range    64,  66 

Lava    flows    78.119 

Lawson.    John    1, 43.  140 

Leucoxene 114, 126 

Ijevack   ore   deposits    65 

Levat,  H.,  on  Sudbury  ores   3 

Levy    creek    37. 38 

Lillooet.   B.C.,   nickel  deposits  at    151 

Lime     109 

Limestone    134 

Limonite    16, 163 

Literature,  on  nickel  field  development   . .  134 

T.ittle   Stobie  nickel  mine    55.81,143 

Ix>cke.  Donald,  analysis  of  matte  by   152 

Tx>gan   sills    127 

Lower  Huronian.      See  Huronian,  Lower. 

McAllister,   W.    B 169 

KcAree,    John    135 

Mr*  \'-thnr,  Capt.  James   137, 140 

Estimate  of  cost  of   producing  matte..  180 

Vo^Hde.   Robert    56,142 

McCharles.    A 135 

McCharles  nickel  mine.    See  North  Star. 
McConnell  nickel  mine  .    See  Victoria. 

McConnell.    Rinaldo    170 

wncdonald.    Sir   John    175 

Mcintosh.  H.  P.,  statement  as  to  cost  of 

producinir  matte 179 

McLaren.   James 170 

McVittie.   William    32,  135 
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Magnesia 109, 14o 

Magnetite  40.  112.  114.  116.  119.  126.  162 

Mailleohort     164 

Malbeuf  A  Martin    60 

Malchite     54,  76.  Iw 

Manhd  oonTerter   141 

Manitonlin  A  North  Shore  Railway 136 

Maroasite    60, 158 

Marginal    deposits     19 

Massey  creek   73 

Mate,  analyses  of   152 

Cost  of  prodaoing  in  1889    179 

Estimate  of  cost  for  mining  and  treat- 
ment of  600  tons  per  day   180 

Approximate  mining  costs   181 

Fuel   cost    182 

Mining  and  rock  house  plant  181 

Boast   yard    expense   181 

Smelting     182 

Smelter    machinery     182 

Medcalf,    J.   H 169 

Meteor  lake 106 

Meteoric   iron   151.   173 

Mica     32.61.133 

Mica  schist   129 

Mickle,    O.    B 17,160 

Mlcrocllne     114, 116, 123, 134 

Micropegmatite     .  ..3.  49.  73. 107. 110. 114, 115.  124 

Microperthite    123.   129 

Middle  Huronian.    See  Huronian 

Miller,  Prof.   Willet  G.,  Reports  of    145 

Miller,  J.   V. Ill 

Millerite    150, 159 

Mino  la  Motte,  Mo  146 

Mining  nickel  ore,  cost  of    180. 1 81 

Mining   plant,  cost  of    181 

Mitchener  nickel  mine  30,  114 

Molybdenite     161 

Mond,    Dr.    Ludwig    142,143 

Mond    Nickel    Co     15.142,144 

Mond  nickel    refinery    143 

Moore    lake    37 

Moose  lake    73, 115 

Moose  lake    region  68 

Moraines    102 

Morenos! te    If 3 

Morgan    township    68 

Mount    nickel    mine    55,81,144 

Murray  nickel   mine    : ...  .3, 52,  81. 141, 15'? 

Production    of     156 

Murray  mine  section,  petrography  of  —  lOS 
Muscovite    124, 12i 

Nairn  Centre,  nickel  deposits  near 145 

Nelson    river    71 .  '0 

New   Caledonia,  nickel   deposits   of    147 

Competition    of,    with    Canadian    nickel 

industry    149 

Difference  from  Sudbury  deposits  150 

New"  Caledonia  Nickel   Co   175 

New  Zealand,  nickel  in    151 

Niccolite.    See  nickelite. 
Nickel- 
Nickel   and  nickel  steel    166 

Alloys    of     164 

Coinage   of 1 64 

Discovery   of 163 

In    pyrrhoti*e    151 

Production   of    154-158 

Cost  of  producing  matte    179-183 

New    Caledonia.    1875-^90?     1*^7 

Sudbury  district,  1890-1904    154 
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Uses    of     163 

N'ckel    Corporation,    Ltd    140, 172 
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In  Coleman   township    145 
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In  New   Zealand    :  151 

In  United  States   14*^ 

Near    Nairn    Centre    145 


Near  St.    Stephens,   N.B    ,. 146 

Near    Wahnapitae   lake    1^5 

On  Disco   Island    151 

Nickel    eruptive,   petrography  of   107-127 

Nickel  field,  de\  elopment  of  134-166 

Nickel  mines — 

Bi  ^    Levaok.  or  Stobie  No.  3  68 

Blesard   56.  81,  142.  152 
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Chicago,    or  Travers    23. 81, 144 

Clara    Bell    40 

Copper    Cliff     3,20.42.137.152.^5 

Creighton     20, 33,  81, 112.  137. 139, 152. 156 

Cryderman    60, 115 

Elsie    50, 81. 143 

Evans     48. 137, 152. 156 

Prood  or  No.  3   57.  156 

Gertrude    32.  81. 143. 152 

Kirkwood  61.81 

Krean   Hill -.    32 

Lady  Macdonald  or  No.  6    41,  137 

Lady    Violet    40,142 

Little    Stobie    55,81,143 

Mitchener    30, 114 

MoConnell.    See  Victoria. 

Mount  Nickel  55.  81.  144 

Murray 3,  52.  81. 141, 152. 156 

North    Star    36,81,143 

No.    1    138 

No    2     41,81,114,138.156 

No.   4    138 

Ross    70 

Sheppard  or  Davis   60 

Stobie     3, 21.  58. 137, 138. 152. 156 

Strathoona    67 

Sultana    22,  80 

Tam    O'Shanter     37 

Totten    30 

Trillabelle   64 

Vermilion    31, 81, 152 

Victoria    25. 81, 142, 152. 161 

Worthington    . : 30.  114. 142 

Nickel  steel    164.  166 

Armor  plates,  tested  by  U.  S.  Gov't 171 

Paper  on.  by  A.  L.  Colby   165 

Nickelite     31. 145. 15Q 

Nipissing   lake    104 

Norite    3,  11.  18,  41.  61.  75 

Distribution  of  80 

Creighton    Ill 

Of  interior    basin     121 

Of  offsets    114 

Of  Northern  range   112 

Of  Southern  range   Ill 

Older    78,118 

Norman    township     73 

North  Carolina,  nickel  deposits  in   146 

Northern  nickel  range   62-75 

North   Star  nickel  mine    36.  81. 143 

Norway,  nickel  deposits   of    147 

No.  1  nickel  mine   138 

No.    2  nickel  mine    41,81.114 

Production    of    156 

No.   4  nickel  mine    138 

Noumeaite     148 

Nystrom,    Erik    144 

O'Connor  shaft 30 

Octibbeha  Co.,  Miss 151 

Offset    deposits    ^ 

Norite  of 114 

Oligoclase    123.  134 

Olivine     :73, 84, 112, 116. 126. 143 

Orneoce    124 

^naping   river 6,  65 

Onaping  section,  petrography  of  10^ 

Analysis  of  rook  from   117 

Onsring  tuff   16,  39.  86,  94 

Analysis    of    .., 132 

Petrography  of   13* 

'Ontario    Smelting    Works I4n 

'^nwatin    lake ?».  7^ 

^'iwatin   slate    10.95 

Petrography  of  1^ 

Orthoclase  109,  110,  115.  123.  124.  128,  134 
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0»'_  dcpaaitB,  types  of  19, 160 

>  arginal     19 

Offi2t 20 

Oregon,  oiokel  deposits  of  146 

Orford  Copper  Co 140,  170 

Orford  smelter    50 

Osoiiam   164 

Ovifak,  nickel  deposits  at   161 

Packfonsr    163 

Pailadinm,   prodnotion   of    166 

Parkes,  Alex 165 

Payne,  H.  B 170 

Pegmatite    41 

Pentlandite     14, 16, 31,  161,  169 

Peridotite   121,  14?,  150 

Peters,  Dr.  Edward  D  136, 139 

Petropraphioal    section    107,  1 34 

Nickel  eruptiTe  107 

Sedimentary  rooks   127 

Phyllite   93 

Pillow  structure   52.   60,   78.  121 

Pine    ..'. 106 

Plagioelase  ....  51.  64,  76.  84,  108,  116,  119,  124 

Platinum   31,  162 

In  matte  152,  154 

In  Sudbury  ores    151,    153 

Prodnotion    of    155 

Pleistocene    formation     14,   95.    101 

Polydymite   60.  159 

Porphyrite    9,  48,  60.  84,  119 

Porphyry    38 

Potash   109,  126 

Precious   metals,  in   Sudbury   ores    163 

In  Norwegian  matte   154 

Pump  lake 40 

Pyrites    95,    121,    16b 

Pyritic  ■meltlnsr    141 

Pyroxene   16.     Ill,  116 

Pyrrhotite.  14.  16,  34,  74,  78,  111,  116,  146,  158 

Iron  contents  of   151 

5ee  also  nickel  deposits. 

QnarU  9,  71.  76,  95,  112.   133.  163 

Quarts-porphyry     38 

Quartsite  9,  39.  60,  71,  77,  100.  127 

Whit«    92 

Queen's  metal    164 

Railways    ^ 136 

Ramsay  lake  8,  93,  129 

Nickel  deposits  near  145 

Ranger.  Henry  135,  166 

Rapid   river    106 

ReflninfT.   electrolytic    144 

Richards,  Capt 52 

Riley,  James  167,  177 

Experiments  with  nickel  alloy  by   170 

Rio  Tinto  copper  mines,  Spain    17' 

Ritchie.  8.   J 137.   167 

Roast  yard,  expenses  of   181 

Robinson  drift    30 

Rock  formation,  table  of   14 

Roland  lake    70 

Ross  lake    23,  64 

Ross   nickel   mine    70 

Oflset  to  70 

Salfemone  121 

Sand  Cherry  river   68.  106 

Sandstone  2,  10 

Chelmsford    96 

Sanssuritixation    112 

Schand,  Germany,  nickel  deposits  at  146 

Schist   9,    39,  57,  116 

^Mica    129 

Bchneeberfr.  nickel  deposits  at  146 

Schwab.   Chas.    M 172 

Sedimentary   rocks    86,  93 

Petrography  of  127 

Sources  and  former  extent  of  100 

Selwyn  lake    73 

gericite  93.  128  - 

Serpentine  94.  108,  132,  146,  148.  150 

Sheppard  or  Davis  nickel  mine  60 

£Jl«a  88.  109 

Silicates    148 

Hydrous 160 
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Silcsiu  .Austria,  nickel  deposits  at  146 

Silver,  in  Sudbury  ores  161,  153 

In  matte  152.  154 

Native    162 

Sih  er-cooalt  oros  46 

Sjos  edt.  Ernest  A 67 

Slate   2,   88,  93 

Onwatln 10,  133 

Slate  conglomerate  71 

Smaltite 146 

Smelter,  Copper  Cliff  141 

Victoria  mines   24,  142 

Smelting,    electric    143 

Smelting,  cost  of  182 

Smelting  operations  of  Can.  Copper  Co. . .  139 

Socidt^  Miniere  Caledonienne   140.  172 

Sodi   109 

Moiie<ite IM 

Southern  range  in  detail  21-62 

Spanish  river,  development  of  power  on..  141 

Sperrylite  31,  164.  156,  161 

Analysis   of    162 

Staurolite  60,  128 

Uelxner.   Prof 17 

Stobi*.  James    170 

Stobie  nickel  mine 3,  21,  58,  137.  138,  162 

Production  of  166 

Stobie  No.  3  or  Big  Levack  nickel  mine,  67,  68 

Strathcona  nickel  mine    67 

Analysis  of  ore  from  67 

Stratigraphy  of  nickel  basin   11 

St.  Stephen's.  N.B..  nickel  deposits  near..  145 

S^.^dbury  gabbro  area  76 

Sudbury  nickel  district,  minerals  of  . .  168-161 

Bornite   161 

Cassiterite     162 

Chalcopyrite    160 

Galena     161 

Gangue  minerals   163 

Gersdorffite    160 

Gossan  minerals    163 

Magnetite     162 

Maroasite    16S 

Millerite    169 

Molybdenite     161 

Nickelite     159 

Pentlandite    159 

Polydymite    ^ .. .  169 
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Pyrrhotite    16R 

Sperrylite   161 
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Sudbury  ores,  distribution  of  metals  in   . .  151 
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Sulphides 50.  60,  70,  74,  sis,  112.  160 

Extent  of   lis 

Sulphur : 
Absence  of  from  New  Caledonia  ores     .150 

In  matte  152,  164 

In   Sudbury  ores   151 
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Sultana  nickel  mine  22,  en 

Survey,    methods  of    7 

Sweden,  nickel  deposits  of  147 

Syenite    ., 9,   ne,  123 

Talc   57,  128 

Tam  O'Shanter,  nickel  mine  37 

Temagam_i.  nickel  deposits  near 146 
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Thompson,  Robt.   M 172 

Thompson-Thalen  magnetometer   15 

''"itanif erous    iron  ore    1 62 

Titanium     125 

Topography   4 

To*ten  nickel  mine 30 

Tough,   E.   J ....;.  170 

Tracy,  Gen.  B.  P 171 
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Trin  township,  acid  edge  in    23 
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'''rillabelle  nickel  mine  63 
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Trout  lake  conglomerate  .'' . .  16,  39,  94 
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See  also  Onaping  tuff. 
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Wiggin,   Henry    A   Co 178 

Williams,  Prof.  G.  H 127,  131 

Windy  lake  6,  64,  65 

Wisner   township   71 

Woehlerite    110 

Worthington  nickel  mine    30,  114,  142 

Worthington  offset    30 

W.   B.'2  location    74 

W.  R.  5  location    / 70 

W.  B.  14  location  72 

Yellow    fever    168 

Zincblende    71.  95 

Zoislte     112 
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NINETEENTH  ANNUAL  REPORT 

OF  THE 

Commissioners  for  the  Qyeen  Vidoria 

Niagara  Falls  Park. 

To  the  Honorable  W.  Mortihek  Clark,  K.C,  Lieutenant-Governor   of   the 
Province  of  Ontario  : 

Mat  it  Please  Tour  Honoji  : 

The  Commissioners  for  the  Queen  Victoria  Niagara  Falls  Park  beg  to 
submit  their  Nineteenth  Annual  Report,  being  for  the  year  1904,  to  which  is 
appended  the  usual  statement  of  Receipts  and  Expenditures,  the  Report  of 
the  Park  Superintendent,  and  the  text  of  the  Agreements,  which  have  been 
entered  into  during  the  year. 

As  the  Queen  Victoria  Niagara' Falls  Park  Commission  had  completed 
twenty  years  of  active  eervice  and  now  enters  upon  the  third  decade  of  its 
history  it  may  not  be  out  of  place- to  give  a  brief  historical  review  of  the  work 
which  has  been  accomplished  by  the  Board  since  its  organization  in  1885, 
and  in  doing  this  the  Commifteioners  make  no  apology  for  repeating  matters 
which  may  have  appeared  in  one  or  more  of  its  previous  Annual  Reports. 

Initial  Steps. 

It  is  now  twenty-six  years  since  the  late  Lord  Dufferin  broucrht  his  great 
influence  to  bear  upon  the  authorities  in  both  Canada  and  the  United  States 
to  secure  and  hold  for  the  benefit  of  the  public  all  the  lands  about  the  Falls 
of  Niagara,  in  order  that  the  people  of  all  nations  might  enjoy  this  great 
natural  wonder  for  all  time,  freed  from  the  vexatious  annoyances  to  which 
they  were  then  exposed. 

Influenced  by  this  appeal  Sir  Oliver  Mowat,  then  Premier  of  Ontario, 
had  an  Act  passed  by  the  Legislature  in  1880  conferring  upon  the  Minister 
of  Public  Works  for  Canada  all  the  authority  which  the  Provincial  Govern- 
ment could  give,  in  order  that  the  project  might  be  carried  out  as  an  Interna- 
tional undertaking,  but  no  action  having  been  taken  by  the  Dominion  author- 
ities in  that  direction,  the  Ontario  Government  took  the  matter  in  hand  and 
in  1885  passed  an  additional  Act,  the  preamble  of  which  reads  as  follows  :  — 

** Whereas,  the  Government  of  the  Dominion  of  Canada  has  not  availed 
itself  pf  the  provisions  of  the  Act  passed  in  the  forty-third  year  of  Her 
Majesty's  reign,  entitled  An  Act  Respecting  Niagara  Falls  and  the  Adjacent 
Territory,  and  it  is  desirable  that  other  means  should  be  taken  to  restore  to 
some  extent  the  scenery  around  the  Falls  of  Niagara  to  its  natural  condition, 
and  to  preserve  the  same  from  further  deterioration,  as  well  as  to  afford  to 
travellers  and  others  facilities  for  observing  the  points  of  interest  in  the  vi- 
cinity ; 

Therefore,  Her  Majesty,  by  and  with  the  advice  and  consent  of  the  Legis- 
lative Assembly  of  the  Province  of  Ontario,  enacts  as  follows  :  " 

[5] 
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This  Act  provided  for  the  appointment  of  three  Commissioners  with  au- 
thority to  **  Select  such  lands  in  the  vicinity  of  the  Falls  of  Niagara  within 
the  Province  of  Ontario,  as  are  in  their  opinion  proper  to  be  set  apart  for  the 
purposes  set  out  in  the  Preamble  of  this  Act "  and  also  ''  to  report  as  to  the 
plan,  which  in  their  opinion  ought  to  be  adopted  for  securing  the  permanent 
appropriation  of  the  lands  for  the  object  hereinbefore  mentioned,  and  for  the 
improvement  and  preservation  of  the  property,  and  as  to  the  mode  in  which 
the  same  should  be  managed  in  order  to  secure  the  enjoyment  of  the  same  as 
a  public  Park." 

The  Commissioners  appointed  were  Colonel  Sir  Casimer  Gzowski,  John 
W.  Langmuir  and  J.  Grant  McDonald,  and  immediately  upon  their  assuming 
office  steps  were  taken  to  carry  out  the  important  trust  committed   to    them. 
Surveys  were  made,  lands  were  selected  and  negotiations  entered  into  with 
the  owners  for  the  acquirement  of  the  private  property  contained  within  the 
limits  of  the  area  selected  for  the  Park.      As  arbitration  proceedings  became 
necessary  in  order  to  determine  the  price  to  be  paid  for  the  several  properties, 
Arbitrators  were  appointed  and  the  values  arrived  at,  but  as  in  several  cases 
Appeals  from  the  decision  of  the  Arbitrators  were  entered,  an  Enabling  Act 
was  passed  by  the  Legislature  at  the  Session  of  1886,  by  which  the  appeals 
were  facilitated.     Early  in  1887  the  final  awards  were  made  and  an  Act  was 
passed  by  the  Legislative  Assembly  of  that  year,  entitled  ''An  Act  Respect- 
ing the  Niagara  Falls  Park."      Under  Ihe  provision 'of  this  Act  the  title  of 
the  Park  was  defined  as  "The  Queen  Victoria  Niagara  Falls  Park."       The 
Commissioners  previously  appointed  were  incorporated  their  duties  and  au- 
thority define^the  landsi  selected  for  the  Park  vested  in  them,  and  author- 
ity granted  for  the  issue  of  Debentures  to  the  amount  of  |626,000,  for  the 
payment  of  the  lands  acquired  and  for  preliminary  works  of  restoration, 
and  the  Lieutenant-Govemor-in-Council  was  also  authorized  to  vest  in  the 
Commisisoners  any  unpatented  lands,  the  property  of  the  Crown,  lying  along 
the  Niagara  River. 

Park  Territory. 

The  area  originally  defined  for  the  Park  embraced  all  the  lands  between 

the  River  and  the  top  of  the  high  bluff,  with  an  average  depth  of  about  two 

hundred  and  fifty  yards  to  the  west  and  extending  along  the  River  from  the 

Clifton    House    one    mile    north    of    the     Horse      Shoe     Falls     to     a 

point    above   the    Dufferin     Islands    a    total    length    along    the    water's 

edge    of    nearly    two    and    one-half    miles    and    embracing    about    one 

hundred    and     eighteen    acres    of     private    property.         To    this    area, 

however,    was    added    the    lands '  of    the    Crown,  which  were  also  vested 

in  the  Commissioners  by  the  Province  making  an  aggregate  of  one  hundred 

%ind  fifty-four  acres  embraced  within  the  limits  of  the  original  Reservation. 

This  area  has  recently  been  increased  by  the  extension  of  the  shore  line  into 

the  River  at  various  points  which  makes  the  present  area  of  the  Park  proper 

at  Niagara  Falls 4 196  Acres. 

Recognizing,  however  the  desirability  of  making 
the  Park  system  as  complete  as  possible  the  Commis- 
sioners applied  to  the  Government  for  all  the  unpatent- 
ed lands  along  the  Niagara  River  from  Lake  Erie  to 
Lake  Ontario  which  could  be  used  for  Park  purposes. 
By  this  means  there  has  been  added  from  time  to 
time :  — By  Patent  from  the  Crown — 
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1.  The  Chain  Beserve  along  the  Niagara  River, 
from  the  Park  to  Niagara-on-the-Lake,  a  distance  of 
13  miles,  together  with  all  the  ungranted  lands  lying 
between  the  Reserve  and  the  water's  edge 260  Ac. 

2.  The  Chain  Reserve  along  the  Niagara  River 

from  Chippawa  to  Fort  Erie,  a  distance  of  16  miles     100  Ac. 

Making, together  an  area  of 360  Acres. 

The  Commissioners  have  also  acquired  the  fol- 
lowing lands  by  purchase  : 

3.  Right  of  way  for  Electric  Railway 20  Ac. 

4.  Lands  at  Nktgara  Glen 60  Ac. 

5.  Lands  at  Queenston  heights 44  Ac. 

6.  To  widen  the  highway  on  the  Chain  Reserve, 

Bouth  of  the  Park ' 21  Ac. 

Making  a  total  purchased  area  of 145  Acres. 

In  addition  to  which  the  Commissioners  have 
under  Lease  from  the  Dominion  Qovernment  : 

7.  Queenston  Heights  Militarv  Reserve 69  Ac. 

8.  The  old  Fort  grounds  at  Fort  Erie 17  Ac.       86  Acres. 

Making  an  aggregate  of 787  Acres 

Improveicents. 

Immediately  on  receiving  possession  of  the  property  at  Niag}ara  Falls 
ihe  Commissioners  organized  a  Staff  and  commenced  reclaiming  and  improv- 
ing the  grounds,  removing  all  unnecessary  structures,  changing  and  pro- 
viding suitable  roadways  and  paths,  opening  up  the  property  and  providing 
conveyances  for  the  public.  To  obviate  the  inconvenience  of  the  Winding 
Stairway  at  Table  Rock  by  which  visitors  were  taken  down  to  the  base  of 
the  cliffs  to  go  under  the  Falls,  a  new  hydraulic  Elevator  was  constructed, 
but  as  the  Falls  had  greatly  receded  a  tunnel  was  cut  through  "Termina- 
tion Rock"  and  a  passage  provided  to  enable  visitors  to  go  under  the  ''Sheet 
of  Water."  Shelters  were  also  constructed  at  many  of  the  best  points  from 
which  to  view  the  Falls  and  River.  This  work  was  sufficiently  advanced  to 
permit  of  the  Park  being  opened  to  the  public  in  1888.  Since  that  time  con- 
stant progress  has  been  made  in  developing  the  property;  additional  road- 
ways and  paths  have  been  constructed,  wet  portions  of  the  grounds  drained 
and  levelled,  Picnic  and  Recreation  Grounds  have  been  provided  and  a  large 
portion  of  the  property  has  been  planted  out  with  the  best  kind  of  Trees, 
Shrubs  and  herbaceous  plants  and  a  Greenhouse  has  been  built  to  furnish 
bedding  and  other  plants  for  decorative  purposes  and  cold  storage  for  win- 
tering Tub  Plants  in  safety. 

Owing  to  the  construction  of  the  important  works  undertaken  for  the 
development  of  power  in  the  Park  a  great  many  changes  were  necessitated 
in  the  general  plan  of  the  Park  improvement,  and  advantage  was  in  every 
case  taken  of  these  changes  to  ensure  the  best  possible  results.  One  of  these 
unportant  works  provided  a  new  means  of  access  to  go  under  the  Horse  Shoe 
Falls,  by  the  construction  of  a  new  shaft  and  tunnel  from  Table  Rock  House 
to  the  heavy  sheet  of  water.  The  tunnel  is  over  several  hundred  feet  in 
length  and  an  Electric  Elevator  is  provided  in  the  Shaft  by  means  of  which 
visitors  may  be  taken  directly  from  the  Dressing  Rooms  in  that  building. 
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The  old  historic  building  known  as  the  * 'Museum"  was  for  a  time  re- 
tained as  a  Restaurant  and  Shelter  Building,  but  as  it  shut  oflp  all  the  views 
of  the  Falls  and  upper  River  from  the  Picnc  Grounds  and  was  a  very  serious 
obstruction  to  the  prospect  from  bcth  sides  of  the  River,  the  Commissioners 
finally  decided  to  remove  it  and  a  new  and  appropriate  Refectory  and 
Shelter  Builjiinflr  has  recently  been  erected  in  a  suitable  location  providing 
all  needed  facilities  for  the  public  while  at  the  same  time  the  design  har- 
monizes with  the  surroundings. 

It-  was  the  intention  of  the  Commissioners  at  the  same  time  to  remove 
the  Table  Rock  House,  as  it  is  even  more  objectionable,  from  a  scenic  point 
of  view  than  the  Museum,  being  at  the  most  congested  portion  of  the  Park, 
owing  to  the  heavy  expense,  however,  this  improvement  has  been  deferred. 

The  Toll  Road,  north  of  the  Park,  which  extended  along  the  front  of 
the  town  of  Niagara  Falls,  was  acquired  and  the  Toll  Gate  was  abolished  and 
a  new  and  thoroughly  macadamized  road  constructed.  Under  an  Agree- 
ment entered  into  with  the  town  the  expense  of  maintaining  this  two  and 
one-half  mile  stretch  of  roadway  along  tM  edge  of  the  cliffs  is  to  be  borne 
jointly  by  the  City  and  the  Commissioners. 

At  Whirlpool  Point  the  rock  formation  has  been  covered  with  soil  and 
planted,  a  gravelled  path  has  been  provided  and  .a  Rustic  Shelter  erected. 

At  Niagara  Glen  much  clearing  up  has  been  done,  stairways  and  walks 
have  been  built,  shelters  erected,  and  the  natural  beauties  of  thig  interesting: 
spot  made  thoroughly  accessible. 

At  Queenston  Heights  additional  lands  have  been  acquired  and  a  good 
roadway  constructed  upon  the  level  to  afford  an  easy  approach  to  the  Monu- 
ment from  the  west ;  Ball  and  Picnic  Grounds  have  been  made ;  facilities  for 
hot  and  cold  water  provided,  shelters  have  been  built,  the  Monument  repair- 
ed and  the  historical  grounds  on  the  Heights  opened  up  and  put  in  order. 
As  the  monolith,  which  stands  at  the  base  of  Queenston  Heights,  marking 
the  spot  where  General  Brock  fell,  was  found  to  be  on  private  ground,  the  site 
was  acquired  together  with  an  additional  area,  which  had  been  fenced, 
planted  and  maintained  in  good  order. 

The  Chain  Reserve  along  the  edge  of  the  upper  River,  between  Chip- 
pawa  and  Fort  Erie,  was  found  to  be  seriously  eroded  at  several  points  by  the 
action  of  the  River  during  storms.  At  the  worst  points  stone  protection  has 
been  placed  in  the  water  to  guard  against  further  erosion,  and  lands  have 
been  acquired  to  widen  the  highway  at  such  points. 

At  old  Fort  Erie  the  grounds,  which  were  an  open  common  prior  to  being 
vested  in  the  Commissioners,  have  been  fenced  and  cleaned  up  and  the  old 
fortifications  repaired.  A  substantial  and  appropriate  Granite  Monument 
has  also  been  erected  to  commemorate  the  valient  deeds  done  at  this  point  in 
the  War  of  1812-14. 

These  and  n^any  other  works  for  the  development  and  improvement  of 
the  very  extensive  and  important  property  now  under  the  jurisdiction  of  the 
Uommissioners  have  been  carried  out*  from  time  to  time,  and  throughout  the 
whole  period  of  seventeen  years  during  which  the  Park  has  been  open  to 
the  public,  all  the  property  has  been  improved  and  kept  in  an  efficient  state 
of  preservation.  Good  order  has  also  been  maintained  at  all  times,  and 
any  breaches  of  the  peace  have  been  promptly  dealt  with  by  the  proper  au- 
thorities. 

Financial  Requihements. 

When  the  Park  scheme  was  first  taken  into  consideration  1  v  Ihe  Govern- 
ment  of  Ontario  it  was  made  a  cardinal  principle  that  the  Park  pripciiy 
should  be  made  self-sustaining  and  that  it  should  not  become  a  permanent 
financial  burden  on  the  Province. 
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As  the  Reservation  on  th6  American  side  was  established  a  short  time 
before  the  Canadian  Park,  a  comparison  of  the  manner  of  financing  the  two 
systems  may  be  interesting. 

On  the  American  side  the  State  of  New  York  acquired  the  lands  for  the 
Reservation,  embracing  about  one  hundred  and  four  acres,  at  a  cost  of 
11,462,929.50,  and  handed  them  over  practically  as  a  gift  to  the  Board  of 
Commissioners.  At  the  same  time  providing  an  Annual  Grant  of  |20,000 
for  the  maintenace  of  the  property,  which  was  afterwards  increased  to  f25,- 
000,  and  in  addition  feJpecial  grants  have  been  made  from  year  to  year  for 
permanent  improvements. 

The  total  appropriation  for  the  maintenance  of  the  prbperty 
to  September  30th,  1903,  having  been 4. |410,000 

And  for  special  improvements $366,500 

1776,500 
From  which  must  be  deducted  the  receipts  from  the  Reserva- 
tion  1193,200 

Net  Expenditure  since  1885 > |583,300 

Making  the  total  cost  of  the  Reservation  to  the  State  of  New  York, 
which  has  now  an  area  of  112  acres,  considerably  over  $2,000,000. 

Differing  from  this   the  Queen  Victoria  Niagara  Falls  Park  lands  were 
acquired  by  the  sale  of  Debentures  issued  by  the  Commissioners  under  the  au- 
thority of  the  Legislature  and  guaranteed  by  the  Province.    The  first  issue  of 
Debentures  in  accordance  with  the  Act  was  for  $525,000,  bearing  interest  at 
the  rate  of  four  per  cent.,  payable  half-yearly,  and    terminating    in     forty 
years  from  the  date  of  issue  (1887).       A  portion  of  the  proceeds  of  the  De- 
benture issue  was  used  in  the  initial  works  of  restoration  and  improvement. 
In  1894  Legislative  authority  was  granted  for  an  additional  issue  of  Deben- 
tures to  the  extent  of  f 75, 000,  bearing  the  same  rate  of  interest  and  matur- 
ing at  the  same  time.     The  total  Debenture  debt  resting  upon  Park  prop- 
erties is  therefore  f600,000. 

The  total  amount  spent  in  acquiring  the 
original  Park  at  Niagara  Falls  and  the  sev- 
eral additional  properties  purchased  later  has 
been..'. 1463,871.60 

And  the  outlay  for  permanent  improvments 
on  Capital  Account  upon  the  whole  of  the  prop- 
erty vested  in  the  Commission  to  December 
31st,  1904 1179,885.52    |643,757.12 

There  has  been  paid  for  interest  on  Deben- 
tures  ( 1401,507.28 

And  for  general  maintenance 1305,875.10     |707,382.38 

Making  the  total  expenditures  to  date fl,351, 139.50 

The  Act  establishing  the  Park  and  incorporating  the  Commission  made 
no  provision  for  meeting  these  large  capital  and  maintenance  expenditures 
other  than  the  imposition  of  reasonable  tolls  for  admission  to  the  Park  and 
for  the  use  of  such  special  appliances  as  might  be  found  desirable  for  the  con- 
venience of  visitors.  As  the  Commissioners  of  the  Reservation  on  the 
American  side  made  the  admission  to  their  Park  entirely  free,  it  was  consid- 
ered impracticable  to  impose  a  charge  for  entering  the  Canadian  Park,  and 
the  Commissioners  were  therefore  obliged  to  relinquish  this  anticipated 
source  of  revenue  and  as  the  modest  scale  of  tolls  imposed  for  the  use  of  spe- 
cial appliances  provided  in  the  Park  yielded  only  a  small  sum  the  burden  was 
thrown  upon  the  Commissioners  to  devise  some  means  of  obtaining  income  in 
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order  to  provide  for  the  outlay  not  only  for  works  of  improvement  and  gen- 
eral  maintenance  but  for  the  payment  of  interest  on  the  debenture  debt. 

After  much  consideration  and  not  a  little  solicitude  it  became  evident 
to  the  Commissioners  that  the  requisite  revenue  could  only  be  raised  by  grant- 
ing privileges  in  connection  with  the  Park  which  while  being  revenue  pro- 
ducing would  do  the  least  possible  violence  to  the  aims  of  the  original  projec- 
tors of  the  Park.     * 

The  several  methods  by  which  this  has  been  accomplished,  and  a  perma- 
nent income  assured  which  will  not  only  meet  the  annual*  requirements  for 
maintenance  and  current  expenses,  but  also  the  liabilities  incurred  in  con- 
nection with  the«acquirement  and  development  of  the  Park  and  all  itsoutly- 
ing  properties,  and  will  ultimately  provide  a  permanent    and     substantial 
addition  to  the  revenues  of  the  Province,  may  be  now  briefly  referred  to. 

Franchises. 

1.  The  necessity  for  providing  tourists  with  a  convenient  and  economi- 
cal means  of  reaching  the  Park,  and  of  viewing  all  points  of  interest  alon^ 
the  Niagara  River  between  the  navigable  waters  at  Chippawa  and  steamer 
connections  at  Queenston,  a  distance  of  twelve  miles,  every  portion  of  which 
is  full  of  historic  interest  and  scenic  grandeui),  led  to  the  granting  of  a  fran- 
chise for  an  Electric  Railway  through  the  Park  and  extending  in  either 
direction  to  the  points  named.  The  Commissioners  providing  the  right  of 
way  over  this  property  as  well  as  the  use  of  sufficient  water  from  the  river 
to  furnish  power  for  the  railway.  For  this  franchise  the  Commissioner^  re- 
ceive $10,000  per  annum. 

2.  The  privilege  of  taking  visitors  behind  the  falling  waters  of  the 
Horse  Shoe  Falls  and  of  selling  refreshments  and  photographs  in  the  Park 
was  next  granted,  and  from  thi^  source  the  sum  of  $9,000  a  year  is  obtained. 

3.  Early  in  1890  application  on  behalf  of  English  Capitalists  and  Elec- 
tricians was  made  to  the  Commissioners  for  an  option  covering  the  right  to 
develop  the  water  power  of  the  Falls  for  generating  electricity  for  commer- 
cial purposes.  This  application  received  very  careful  consideration,  not 
only  on  account  of  the  opportunity  thus  afforded  for  obtaining  revenue,  but 
for  the  possibilities  which  would  be  presented  whereby  the  enormous  power 
of  the  Falls,  which  had  been  for  centuries  unused  could  be  utilized  without 
in  any  material  way  defacing  the  scenery  of  the  Park  or  marring  the  sur- 
roundings of  the  Falls.  As  the  applicants/  failed  to  complete  their  Agree- 
ment the  option  lapsed  and  it  was  not  until  1892  that  a  franchise  was  grant- 
ed, under  the  terms  of  which  a  Company  was  authorized  to  utilize  the  wat«r 
for  power  purposes  upon  the  payment  of  certain  rentals.       This  franchise 

also  lapsed  by  reason  of  default  in  the  construction  of  the  works  called  for 
in  the  Agreement,  and  a  new  franchise  was  subsequently  granted  to  the  same 
Company  under  amended  restrictions.  This  Company,  The  Canadian  Nia- 
gara Power  Company y  has  actively  prosecuted  its  works  in  the  Park  and  has 
completed  all  the  water  ways  for  the  full  capacity  of  ii4  plant  and  has  now 
actually  ready  for  use  and  transmission  20,000  electrical  horse  power.  The 
rights  granted  cover  the  output  from  ten  Electric  Machines  of  10,000 
horse  power  capacity  each,  with  one  spare  machine,  or  a  total  working  capa- 
city of  100,000  Electric  horse  power,  and  the  rentals  to  be  paid  are  :  For 
ground  rent  including  the  first  10,000  electrical  horse  power  developed  and 
sold  $15,000;  for  every  additional  horse  power  between  10,000  and  20,000 
at  the  rate  of  $1.00  per  horse  power;  for  every  additional  horse  power  above 
20,000  up  to  30,000,  75  cents  per  horse  power  and  for  every  horse  power  above 
30,000,  50  cents.  Under  this  tariff,  should  the  Company  develop  the  full 
capacity  of  the  plant,  $67,500  per  annum  would  be  received. 
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4.  The  Ontario  Power  Company  of  Niagara  Falls  also  made  applica- 
tion for  a  franchise  to  develop  water  poweij,  its  first  design  being  to  tap  the 
Welland  River  near  Chippawa,  leading  the  water  through  the  Park,  and  to 
this  end  an  A^eement  was  entered  into  with  the  Company  and  work  was 
begun  in  1902.  Further  examination  of  the  phyi^cal  characteristics  of  the 
region  however  led  to  a  change  of  plans,  and  an  application  for  the  privi- 
lege of  taking  water  from  the  Niagara  River  at  Dufferin  Islands,  in  addition 
to  the  original  grant,  was  made.  The  Commissioners  decided  that  the 
rights  asked  for  should  be  looked  upon  as  a  separate  and  distinct  franchise 
and  therefore  should  be  paid  for  accordingly  and  an  Agreement  was  entered 
into  in  1902  on  that  basis  whereby  the  Company  was  empowered  to  develop 
water  from  the  two  sources. 

The  Niagara  River  rights  granted  this  Company  provide  for  laying  three 
main  feeder  pipes  under  the  surface  of  the  Park,  each  of  which  will  be 
eighteen  feet  in  diameter  and  have  capacity  for  developing  electricity  in  the 
Power  House  variously  estimated  at  from  50,000  to  60,000  horse  power. 
What  quantity  may  be  developed  from  the  original  or  Welland  River  pro- 
ject has  not  yet  been  determined.  For  ground  rent,  including  the  first  20,- 
000  electrical  horse  power  sold,  the  Company  will  pay  annually  |30,000;  for 
each  horse  power  above  20,000  up  to  30,000  $1.00;  for  every  additional 
horse  power  above  30,000  up  to  40,000,  75  cents;  all  above  40,000  horse 
power  to  be  paid  for  at  the  rate  of  50  cents  per  hor^te  power.  Should  the 
Company  dispose  of  say  100,000  horse  power  the  rental  from  this  source  will 
be  f 77,500  and  should  the  output  from  both  the  Niagara  and  Welland 
River  projects  reach  200,000  horse  power,  the  total  rental  would  be  f  127,- 
500. 

5.  The  Electrical  Development  Company  of  Ontario ^  an  exclusively 
Canadian  Corporation  applied  for  rights  to  develop  water  power  at  Tempest 
Point,  midway  between  the  works  of  the  Canadian  Niagara  and  Ontario 
Power  Companies  ;  after  protracted  investigation  a  franchise  was^  granted 
the  Company  early  in  1903  to  develop  125,000  horse  power  on  the  same  finan- 
cial terms  as  those  granted  to  the  Canadian  Niagara  Power  Company.  As 
the  works  of  this  Company  are  situated  in  the  Niagara  River  at  the  most  tur- 
bulent part  of  the  upper  rapids  it  was  of  course  impossible  to  foretell  what 
hydraulic  conditions  might  be  found  within  the  area  defined  for  the  works 
of  the  Company.  When  the  temporary  Coffer  Dams  were  constructed  and 
the  river  bed  unwatered  it  was  discovered  that  a  much  greater  volume  of 
water  would  be  available  for  use  than  was  required  for  developing  the  vol- 
ume of  power  agreed  upoh.  The  Company  therefore  sought  permission  to 
utilize  this  extra  water,  and  an  agreement  was  ultimately  arrived  at  by  which 
subject  to  ratification  by  the  Legislature,  the  Company  are  given  an  op- 
tion, exercisable  at  any  time  within  a  period  of  ten  years  from  the  time 
the  works  first  authorized  are  in  operation,  to  generate  additional  power  up 
to,  but  not  exceeding,  125,000  horse  power.  The  terms  and  conditions^  of 
this  franchise  are  identical  with  the  one  originally  granted^  and  until  either 
exercised  or  cancelled  by  default,  certain  rentals  are  to  be  paid. 

For  these  five  franchises  there  has  already  been  paid  in  to  the  Commis- 
sioners the  sum  of  f 620,777  as  follows  : 

Electric  Railway  Company fl32,500.00 

Photograph  and  other  privileges  103,700.00 

Canadian   Niagara   Power   Company    224,577.78 

Ontario  Power  Company 110,000.00 

Electrical  Development  Company 30,000.00 

Or  a  total  of 1620,777.78 
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It  will  thus  be  seen  that  nearly  one-half  of  the  total  expenditures  in- 
curred in  connection  with  the  establishment  of  the  Park  and  its  development 
and  care  since  1887,  have  been  derived  from  the  franchises  above  recited. 
The  balance  having  been  obtained  from  tolls  and  by  the  sale  of  the  deben- 
tures. A  condensed  nummary  of  the  entire  receipts  and  expenditures  is  as 
follows  : 

Total  amount  expended  to  date 11,351,139.50 

Received  from  franchises f 620,777. 78 

Received  from  sale  of  debentures 611,953.07 

Received  from  tolls  and  sundry  sources 9^,948.15      1,328,679.00 

1 : 

Thus  showing  an    excess  of    expenditures    over 

Receipts  for  the  eighteen  years  of I      22,460.50 

The  annual  revenues  now  assured  to  the  Park  from  the  various  franchises 
enumerated  will  after  this  year  be  f  84,200  while  the  revenue  will  increase  from 
year  to  year  with  the  growing  demand  for  electrical  energy,  and  in  all  proba- 
bility will  amount  within  the  next  five  years  to  over  f  200,000  per  annum. 

Having  thus  given  a  general  summary  of  the  many  important  matters 
which. have  engaged  the  attention  of  the  Commissioners  since  the  incorpora- 
tion 6f  the  Board  in  1885,  the  various  questions  which  have  engrossed  their 
attention  during  the  past  season  may  now  be  referred  to. 

Work  done  in  1904. 

It  is  perhaps  unfortunate  that  great  engineering  works  of  any  kind  can- 
not be  carried  on  without  defacement  of  the  surroundings,  as  even  the  erection 
of  a  small  dwelling  house  necessitates  the  scattering  of  building  and  other 
material  about  the  locality  for  the  time  being.  To  how  much  greater  extent 
therefore  must  of  necessity  be  the  defacement  of  the  Park  surface  and  gen- 
eral surroundings  when  the  operations  now  being  carried  on  are  upon  such  a 
gigantic  scale,  involving  the  bringing  on  the  ground  and  storing  of  vast  quan- 
tities of  machinery  and  construction  materials  of  every  kind  and  of  the  most 
massive  proportions.  The  Commissioners  are,  however,  pleased  to  know  that 
in  respect  to  the  works  of  one  of  three  companies)  operating  the  worst  deface- 
ment is  over  and  another  season  will  see  the  surfacing  and  finishing  of  the 
area  disturbed  by  this  company's  works,  well  advanced  towards  completion. 

Throughout  the  year  all  the  works  for  the  development  of  the  water  power 
plants  have  been  prosecuted  with  a  great  measure  of  success,  and  a  very  brief 
history  of  the  progress  made  in  each  case  may  be  of  interest. 

• 

The  Canadian  Niagara  Power  Company. 

In  their  last  Annual  Report,  the  Commissioners  referred  to  the  excellent 
progress  which  had  been  made  by  this  pioneer  company  in  working  out  its  ini- 
tial development.  Since  that  time  the  works  have  been  carried  on  with  such 
marked  energy  that  at  the  close  of  the  year  one-half  of  the  Power  House  had 
been  built  and  all  the  machinery  and  appliances  required  for  two  of  the  10,- 
000  electrical  horse  power  generators  were  fully  completed  and  made  ready  for 
service.  The  ceremony  of  formally  starting  these  immense  electrical  ma- 
chines was  conducted  by  the  chief  officials  of  the  company,  in  presence  of  the 
Commissioners  and  a  few  invited  guests,  on  the  second  day  of  January,  1905. 
The  various  works,  required  to  complete  the  installation  of  the  hydraulic  ma- 
chinery for  three  additional  units  of  12,500  horse  power  each,  and  electrical 
machines  for  30,000  additional  horse  power,  were  all  well  advanced  at  the 
close  of  the  year. 
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During  the  season  this  company  also  commenced  the  work  of  surfacing 
and  restoring  {he  portions  of  the  Park,  which  had  been  disturbed  by  the  opera- 
tions of  the  company. 

The  Transformer  House  of  the  company,  from  which  electrical  current  is 
to  be  stepped  up  to  high  pressure  for  transmission  purposes  and  which  is  lo- 
cated a  short  distance  outside  the  Park  limits,  has  been  finished,  and  the  un- 
der-ground conduits  for  carrying  the  electricity  through  the  Park  to  the 
Transformer  House  and  to  the  international  boundary  at  the  Upper  Steel 
Arch  Bridge,  have  also  been  completed. 

The  Commisisoners  have  reason  to  be  greatly  gratified  that  this  first  in- 
stalment of  electric  power  on  a  large  scale  from  the  waters  of  the  Niagara 
River  on  the  Canadian  .side,  has  been  so  successfully  accomplished,  and  that 
the  power  was  available  for  consumers  within  the  time  limit  provided  for  in 
the  agreement. 

Ontario  Powek  Company. 

The  very  extensive  operations  required  for  the  development  of  the  Ni- 
agara River  power  by  the  Ontario  Power  Company  have  all  been  carried  on 
with  skill  and  energy  during  the  past  year,  and  everything  points  to  the  com- 
pletion of  the  first  instalment  of  electrical  energy  by  mid-summer  of  1905. 

The  Forebay  works  at  the  Dufferin  Islands,  with  the  exception  of  the  In- 
take Piers  and  Ice  Diverter,  are  practically  ready  for  letting  in  the  water,  and 
only  the  Gate  and  Screen  House  superstructures  and  a  few  other  minor  works 
remain  unfinished.  One  of  the  eighteen  feet  steel  pipes,  which  is  to  carry 
the  water  supply  from  the  Forebay  to  the  power  house,  below  the  Falls,  is  in 
place  and  the  concrete  covering,  to  pr9tect  the  steel  pipe  is  nearing  comple- 
tion. Work  on  the  penstocks  by  which  the  water  will  be  conveyed  from  the 
pipe  to  the  water  wheels,  is  well  advanced  and  a  considerable  portion  of  the 
power  house,  which  is  located  on  the  talus  shore  of  the  river  below  the  Falls, 
has  been  erected,  and  the  interior  is  now  being  prepared  to  receive  the  ma- 
chinery. 

Very  careful  consideration  has  been  given  by  the  Commissioners  to  the 
designs  submitted  by  the  company  for  their  power  house,  under  the  Falls,  and 
their  gate  and  screen  houses  at  Dufferin  Islands.  The  plans  for  these  build- 
ings have  been  designed  by  a  well  known  Buffalo  Architect,  with  special  refer- 
ence to  their  location  in  the  Park. 

The  power  house,  which  is  of  concrete,  is  designed  somewhat  after  the 
Egyptian  model,  with  a  flat  roof  and  comparatively  low  elevation.  This 
building  will  be  very  little  in  evidence  from  the  surface  of  the  Park  proper, 
as  the  roof  will  be  fully  one  hundred  feet  below  the  level  of  the  roadway  at 
Table  Rock  and  advantage  can  be  taken  of  the  flat  roof  surface,  for  the  dis- 
play of  Tub  Plants,  Shrubs  and  other  forms  of  natural  treatment,  which  will 
afford  pleasing  effects  and  greatly  relieve  the  rigid  lines  of  the  structure.  The 
accompanying  plate  will  illustrate  the  general  appearance  of  the  building 
when  it  is  completed  to  its  full  length.  This  however  will  not  likely  be  done 
for  many  years  to  come,  as  the  portion  now  under  construction  only  provides 
for  the  machinery  and  appliances  dependent  on  the  water  supplied  by  the  first 
pipe  line,  or  about  one-third  of  the  finished  building  as  shown  in  the  illustra- 
tion attached. 

The  gate  house  which  will  contain  the  massive  gates  needed  to  regulate 
the  admission  of  water  to  the  pipe  lines  will  be  of  high  class  Roman  stone 
construction,  the  design  is  pleasing  without  being  ornate,  an  illustration  of 
this  building  is  also  given.     The  screen  house,  which  covers  the  steel  rack,  by 
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which  floating  logs  or  other  foreign  matter  carried  by  the  water,  will  be  pre- 
vented from  entering  the  Inner  Forebay  will  also  be  built  of  Roman  stone,  of 
artistic  design,  and  the  roof  will  form  a  broad  promenade  with  wide  stairways 
leading  up  at  either  end,  from  which  visitors  may  enjoy  views  of  the  cascades 
and  upper  River  . 

The  Electrical  DEVjiLOPiiENT  Company  of  Ontakio. 

This  enterprising  company  has  prosecuted  its  various  works  in  an  excep- 
tionally able  and  vigorous  manner  throughout  the  season.  The  construction 
of  the  Coffer  Dam  in  the  Rapids,  referred  to  in  last  year's  report,  permitted 
the  excavation  and  constructions  in  the  bed  of  the  river  to  be  proceeded  with, 
all  of  which  work  including  the  excavation  of  the  Wheelpit  and  its  subsidiary 
tunnels,  the  construction  of  the  water  and  land  walls,  the  arched  sheer  ice 
boom,  the  cleaning  up  of  the  Forebav  and  the  driving  of  the  main  discharge 
tunnel,  from  the  wheelpit  to  the  edge  of  the  Falls,  have  been  practically  com- 
pleted, and  large  quantities  of  construction  material  are  on  hand  for  the  rapid 
carrying  on  of  the  remaining  works. 

On  the  completion  of  the  Coffer  dam  when  the  area  embraced  in  the  Fore- 
bay  was  unwatered  it  was  found  owing  to  a  natural  depression  in  the  bed  of 
the  River,  the  depth  of  water  at  the  point  of  Intake  was  very  much  greater 
than  had  been  expected  by  the  company's  engineers,  and  as  the  works  of  this 
company  are  located  on  the  cascades,  and  the  strike  of  the  current  leads  di- 
rectly into  the  mouth  of  the  Forebay  it  became  apparent  that  when  the  Coffer 
dam  was  removed  the  volume  of  water  intercepted  by  the  works  would  be 
greatly  in  excess  of  the  company's  requirements,  under  their  existing  agree- 
ment. 

In  order  to  take  advantage  of  this  favorable  hydraulic  condition  an  appli- 
cation was  made  by  the  company  to  the  Commissioners  for  the  grant  of  an 
additional  privilege,  exercisable  within  a  limited  number  of  years,  for  gener- 
ating electrical  power  in  excess  of  the  quantity  authorized  to  be  developed  un- 
der the  terms  of  the  Agreemnt  of  January  29th,  1903. 

The  company  represented  to  the  Commissioners  that  if  it  was  to  be 
granted  the  right  to  utilize  at  some  future  time  this  surplus  water,  it  would 
be  necessary  to  make  provision  whereby  this  could  be  done  before  the  Coffer 
dam  now  enclosing  the  Forebay  is  removed,  otherwise  a  very  great  additional 
expense  would  be  imposed  upon  the  company. 

After  giving  full  consideration  to  all  the  important  issues  involved,  the 
Chairman  prepared  a  memorandum  for  the  Qovernment,  setting  forth  the  va- 
rious matters  which  in  his  opinion  should  be  determined  before  further  nego- 
tiations could  be  entered  upon,  which  memorandum  received  the  approval  of 
the  Board  and  is  as  follows : 

"Before  deciding  whether  the  application  of  the  Electrical  Develop- 
ment Company  of  Ontario  to  be  allowed  to  develop  an  ad4itional  100,- 
000  horse  power  should  be  granted^  there  are   certain   features   of   this 
.   matter  which  should  be  carefully  considered :  -— 

I.  Seeing  that  three  franchises  have  already  been  granted  for  the 
withdrawal  of  water  from  the  Niagara  River  for  the  development  of 
approximately  375,000  electrical  horse  power,  and  a  further  franchise 
for  100,000  horse  power,  to  be  drawn  from  the  Chippawa  River,  mak- 
ing an  aggregate  development  already  authorized  of  possibly  475,000 
horse  power,  it  rests  with  the  Government  to  decide  whether  as  a  mat- 
ter of  public  policy  any  further  concessions  shall  be  granted  at  the  pre- 
sent time.     The  points  to  be  considered  are : 
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(a).  The  franchises  already  granted  to  three  separate  corporations 
for  Btach  a  large  aggregate  development  should  for  the  present  be  suffi- 
cient to  induce  efEective  competition  in  the  supply  of  electrical  energy, 
and  until  the  extent  of  the  demand  there  will  be  for  its  use  in  Ontario 
is  definitely  known. 

(b).  If  such  demand  in  the  near  future  appears -to  require  further 
developmentj,  additional  concessions  can  be  granted  in  good  time  to 
meet  it.  * 

(c).  If  the  methods,  adopted  by  the  various  power  companies,  for 
disposing  of  electrical  power  at  Niagara  and  throucrhout  the  Province 
by  trauEftnission  are  satisfactory  both  in  respect  to  efficiency  of  service 
and  price,  the  Government  will  then  be  in  a  position  to  decide  whether 
the  public  interests  will  be  better  served  by  granting  further  corporate 
franchises,  or  in  otherwise  dealing  with  the  development  and  sale. 

(d).  If  a  greatly  increased  demand  arises  in  the  future  for  elec- 
trical power,  doubtless  the  value  of  franchises  for  the  uste  of  Niagara 
River  water  will  be  largely  increased  and  better  terms  will  be  secured 
for  any  additional  concessions  that  may  be  hereafter  granted. 

(e).  If  franchises  are  granted,  which  are  likely  to  be^  on  the 
American  side  of  the  River,  involving  the  withdrawal  of  a  large  volume 
of  water  frojn  the  river,  thus  seriously  affecting  the  existing  levels,  it 
may  become  necessary  in  the  protection  of  Ontario  interests  to  have  equal 
or  greater  withdrawals  of  water  on  the  Canadian  side  of  the  river,  or 
that  an  International  Agreement  should  be  arrived  at  for  a  defined  limi- 
tation of  such  withdrawals. 

2.  It  should  also  be  borne  in  mind  that  the  granting  of  new  power 
franchises  in  the  Park  or  the  enlargement  of  the  existing  licenses,  as 
now  asked  for  by  the  Electrical  Development  Company,  will  necessitate 
the  construction  of  buildings  on  the  shore  of  the  river,  which  construc- 
tions may  cause  an  undue  defacement  of  the  Park  and  water  views, 
which  if  possible  should  be  avoided. 

Subject, to  the  foregoing  general  principles  being  settled  the  Com- 
missioners are  favourable  to  granting  the  Electrical  Development  Com- 
pany of  Ontario  the  concession  asked  for,  for  the  following  reasons :  — 

A.  In  the  construction  of  the  Coffer  dams  and  permanent  works 
covered  by  the  existing  franchise  of  the  Development  Company  it  has 
been  disclosed  that  owing  to  the  great  depth  of  water  discovered  as  the 
work  proceeded,  the  Intake  approved  of,  without  any  additional  per- 
manent extensions,  is  capable  of  furnishing  the  necessary  supply  of 
water  for  developing  an  additional  100,000  horse  power. 

B.  When  the  first  franchise  was  granted  it  was  accepted  by  the 
Development  Company  subject  to  the  site  and  permanent  works  of  the 
Ontario  Power  Company  as  exhibited  in  plans,  it  being  understood  that 
the  flow  over  the  weirs  of  the  latter  Company  was  to  inure  to  the  benefit 
of  the  former  Company  thereby  precluding  the  location  of  any  power 
plant  between  these  two  companies  even  if  the  space  for  another  power 
company  permitted. 

In  settling  the  terms  upon  which  such  additional  conceayions 
should  be  granted  it  should  be  borne  in  mind  that  although  it  is  claim- 
ed that  the  present  Intake  will  not  require  to  be  enlargeds  upwards  of 
500  feet  of  the  river  front  will  be  taken  up  in  the  extension  of  the  wheel- 
pit  and  power  house  in  the  development  of  the  additional  power.  It  is 
therefore  but  reasonable  that  the  concession  asked  for,  and  which  may 
not  be  developed  or  become  revenue  producing  for  many  years,  should  be 
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looked  upon  as  an  entirely  new  franchise  for  which  the  usual  |15,000 
annual  ground  rent  should  be  paid  in  addition  to  the  charge  per  horse 
power  provided  for  in  all  the  franchises,  viz. : — 11,  75  and  50  cents  re- 
spectively for  all  electrical  power  manufactured  and  sold. 

Although  the  Commissioners  are  convinced  that  the  withdrawal  of 
additional  water  from  the  river  will  not  seriously  reduce  the  levels  at 
the  Intakes  of  the  Canadian  Niagara  Power  Company  and  the  Electric 
Railway,  still  it  would  be  safer  not  to  grant  the  additional  concession  un- 
til the  temporary  constructions  in  the  way  of  Coffer  dams,  both  of  the 
Ontario  Power  Company  and  the  Electrical  Development  Company  are 
removed  and  the  normal  flow  of  water  in  the  river  restored.  Inasmuch 
however,  as  any  new  agreement  that  may  be  e  tered  into  with  the  De- 
velopment Company  will  require  to  be  s'ubmitted  for  the  approval  of 
the  Legislature  before  it  becomes  operative,  the  companies  that  would 
likely  be  affected  by  the  granting  of  the  concession  asked  for.,  would  no 
doubt  have  to  be  heard.  ^ 

November  11th,  1904." 

With  reference  to  the  last  clause  of  the  Chairman's  memorandum  and  to 
the  objection  which  might  be  raised  to  taking  the  surplus  water  referred  to 
from  the  river  for  fear  that  its  withdrawal  would  reduce  the  levels  at  the  In- 
takes of  the  Companies  operating  lower  down  the  stream :  The  Commissioners 
desire  to  point  out  that  this  subject  was  thoroughly  investigated  two  years  ago 
when  the  original  franchise  was  granted  to  the  Electrical  Development  Com- 
pany. Eminent  hydraulic  engineering  opinion  obtained  at  that  time  estab- 
liAed  the  fact  that  the  withdrawal  of  the  quantity  of  water  required  for  the 
output  authorized  by  the  agreement  of  January,  1903,  would  change  the  levels 
at  the  Intakes  of  the  Canadian  Niagara  Power  Company  and  the  International 
Railway  Company  so  little  that  the  lowering  would  hardly  be  appreciable.  In 
order,  however,  to  provide  against  any  material  reduction  in  levels,  and  not- 
withstanding that  provision  is  made  in  such  an  event  to  deepen  the  Intake  af- 
fected, the  Commissioners  granted  the  franchise  to  the  Electrical  Development 
Company  upon  the  company  depositing  with  the  Commissioners  126,000  to  be 
held  by  them  for  the  purpose  of  constructing  Wing  dams  at  these  Intakes,  if 
it  was  found  that  the  water  withdrawals  of  the  Development  Company  when 
in  operation  materially  affect  the  water  levels.  This  fund  is  now  on  deposit 
to  the  credit  of  the  Commissioners,  and  is  available  for  use  at  any  time  should 
the  Commissioners  find  that  Wing  dams  are  called  for,  a  contingency  which 
according  to  the  advise  of  the  eminent  hydraulic  Engineers  is  not  likely  to 
arise,  and  certainly  not  for  many  years  to  come. 

After  protracted  negotiations,  the  Commissioners  received  authority  from 
the  Government  to  enter  into  an  Agreement  provided  that  at  least  one-half  of 
the  additional  power  thus  generated  was  to  be  reserved  for  the  use  of  munici- 
palities, subject  to  the  terms  of  delivery  and  price  of  the  power  being  deter- 
mined by  order  of  the  Lieutenant-Governor-in-Council.  The  work  of  devel- 
opment to  commence  within  ten  years  from  the  first  output  of  power  under 
the  company's  first  agreement.  The  text  of  the  agreement  will  b.e  found  in 
the  Appendix,  the  terms  of  which  are  briefly  as  follows :  — 

A.  A  yearly  rental  of  f5,000  is  to  be  paid  for  option  until  such  time  as 
the  Company  generates  one-half  of  the  output  authorized  by  first  agreement, 
and  thereafter  |10,000  per  annum  until  power  under  this  agreement  is  devel- 
oped. 

B.  The  surplus  water  in  question  may  be  utilized  for  the  generating  of 
power  up  to  but  not  exceeding  125,000  horse  power. 
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C.  One-half  of  the  quantity  which  may  be  generated  under  this  agree- 
ment is  specifically  reserved  for  the  use  of  municipalities  in  Ontario,  at  rates 
to  be  fixed  by  the  Lieutenant-Governor-in-Council. 

D.  The  rentals  to  be  paid  and  the  conditions  imposed  are  in  all  respects 
similar  to  the  stipulations  contained  in  the  agreement  of  January,  1903,  under 
which  the  company  are  now  constructing  works  in  the  Park. 

E.  The  new  agreement  is  to  be  subject  to  the  ratification  and  approval  of 
the  Legislative  Assembly. 

Fort  Erie  IPark. 

• 

The  report  of  last  year  made  reference  to  the  request  of  the  Commission- 
ers that  a  sum  of  money  be  granted  by  the  Parliament  of  Canada,  for  the  erec- 
tion of  a  suitable  Memorial  in  the  Park  at  Fort  Erie  to  comniemorate  the  heroic 
siege  of  that  fortress  in  the  War  of  1812-14.  The  application  having  been 
granted  the  Commissioners  determined  that  the  Monument  should  consist  of 
an  ornamental  shaft  of  Canadian  Granite,  with  a  full  inscription  of  the  Regi- 
ments engaged  and  of  the  Officers  who  fell  in  the  memorable  struggle.  The 
Honourable  the  Minister  of  Militia  and  Defence  approved  of  the  plans  and  es- 
timates submitted  by  the  Commissioners,  when  a  site  was  chosen  on  the  ram- 
plarts,  and  contracts  entered  into  for  the  work.  With  the  exception  of  the 
two  large  inscription  Tablets  in  bronze  the  Monument  has  been  completed, 
and  when  these  are  furnished  the  Commissioners  hope  to  have  the  Monument 
unveiled  by  the  Honourable  the  Minister  of  Militia  and  Defence,  with  appro- 
priate ceremonies. 

Niagara  River  Parkway. 

A  good  beginning  has  been  made  in  the  widening  of  the  roadway  and  in 
protecting  the  shore  line  along  the  bank  of  the  Niagara  River  between  Chip- 
pawa  and  Fort  Erie.  The  Commissioners  have  kept  well  in  view  the  desira- 
bility of  making  a  Parkway  along  this  beautiful  reach  of  the  river,  and  restor- 
ing the  sixty-six  feet  which  in  many  places  has  been  cut  into  and  the  clay 
soil  much  eroded  t>y  the  river,  particiilarly  during  storms.  At  several  places 
where  the  erosion  has  been  greatest,  width  sufficient  for  a  proper  boulevard  has 
been  pur,chased  from  the  adjoining  proprietors  and  at  points  where  the 
aggressive  action  of  the  river  was  most  severe  stone  protection  has  been  placed 
in  such  a  position  as  to  form  a  barrier  to  the  destructive  wave  action.  It  is 
most  important  that  this  work  should  be  continued  until  the  whole  of  the  river 
front  from  the  Park  to  the  old  Fort  grounds  at  Fort  Erie  has  been  thoroughly 
protected  from  the  action  of  the  river,  and  a  well  built  boulevard  properly  or- 
namented with  shade  trees  constructed  and  maintained  over  the  whole  dis- 
tance. 

At  present  the  Reserve  lands  placed  under  the  Comi^isisoners  terminates 
at  the  Welland  River,  Chippawa,  from  which  point  to  the  Park,  a  distance  of 
a  little  over  a  mile,  the  frontage  along  the  Niagara  River  is  jn  private  hands. 
It  is  very  desirable  that  the  Commissioners  should  receive  authority  to  nego- 
tiate with  the  owners  of  the  lands  along  this  short  reach  of  the  river  so  that 
there  might  be  a  continuous  road  on  Government  property,  from  Fort  Erie  to 
the  Park,  and  that  the  Government  should  vest  in  the  Commissioners  the  fore- 
shore and  water  lots  lying  between  the  Park  and  the  mouth  of  the  Welland 
River  in  order  that  protection  may  be  afforded  to  the  important  Electrical 
Power  Works  holding  franchises  from  the  Commissioners  within  the  Park. 

Widening  Approach  to  Park. 

The  original  roadway  of  one  chain  in  width  along  the  edge  of  the  cliff 
between  the  Clifton  Steel  Arch  Bridge  and  the  Park  grounds  had  owing  to  the 
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encroachment  of  the  old  Clifton  House  buildings  and  probably  the  falling  of 
rock  from  the  overhanging  wall  of  the  river  gorge^  made  this  the  principal  en- 
trance to  the  Park  very  narrow  and  congested,  so  that  during  the  summer  sea- 
son the  space  reserved  for  the  driveway  has  been  wholly  inadequate.  When 
the  Clifton  House  was  destroyed  by  fire  some  years  ago  the  Commissioners, 
with  the  sanction  of  the  Government,  commenced  negotiations  for  the  acquire- 
ment of  a  strip  of  land  for  the  purpose  of  widening  the  approach  to  the  Park. 
It  was  not,  however,  until  the  property  was  acquired  by  the  Clifton  Hotel 
Company  that  arrangements  were  completed  under  which  all  the  land  lying 
east  of  the  present  front  line  of  the  LaFayette  Hotel  produced  southerly  to 
Ferry  Street  is  to  be  deeded  to  the  Commissioners.  The  acquisition  of  this 
strip  of  land  will  afford  a  means  of  remedying  the  congestion  in  travel  at  this 
point  and  at  the.  same  time  will  enable  the  construction  of  an  appropriate  en- 
trance to  the  Park.  In  addition  to  the  widening  of  the  road  the  Clifton  Ho- 
tel Company  have  consented  to  keep  the  easterly  line  of  their  building,  which 
is  now  under  construction,  back  from  the  street  line,  and  to  bevel  the 
angle  near  Ferry  Street  thus  affording  not  only  an  enlarged  open  space 
but  greatly  improving  the  line  of  vision  to  the  Park.  When  the  building  is 
sufficiently  advanced  to  make  the  exact  location  clear  it  is  proposed  to  remove 
the  Mowat  Gate  and  make  the  principal  entrance  to  the  Park  more  in  line  with 
the  approach  from  the  Bridge,  and  also  to  erect  an  entrance  which  will  be  wor- 
thy of  the  Park  and  of  the  Province. 

New  Shelter  Building  and  Refectory. 

In  their  last  report  the  Commissioners  referred  at  length  to  the  removal 
of  the  old  Museum  Building  which  had  for  several  years  been  used  in  part  as 
a  Restaurant  and  in  part  as  a  belter  for  picnic  parties  in  stormy  weather,  and 
to  the  building  of  a  suitable  structure  for  this  combined  use  on  a  location 
which  would  not  obstruct  the  views  of  the  Falls  from  the  picnic  and  play 
grounds.  The  new  building  was  sufficiently  far  advanced  by  mid-summer  to 
permit  of  occupation,  and  the  structural  character  of  the  building,  the  mag- 
nificent outlook  from  its  broad  verandah  and  towers  and  the  many  conven- 
iences which  have  been  provided  for  all  classes  of  visitors,  have  met  with  very 
general  approval.  The  grounds  about  the  new  building  have  also  been  taste- 
fully laid  out  with  shrubbery,  with  suitable  walks  for  access  to  the  biulding 
from  all  directions. 

General  Maintenance. 

The  ordinary  works  for  the  maintenance  and  care  of  the  Park  property 
have  been  carried  on  throughout  the  season,  and  not  only  the  original  Reser- 
vation at  Niagara  Falls  but  also  the  Queenston  Heights  Park  and  the  Niagara 
Glen,  have  been  maintained,  improved,  and  additional  facilities  for  the  en- 
joyment of  visitors  provided.  A  full  reference  to  these  works  will  be  found 
in  the  report  of  the  Superintendent  of  the  Park,  appended  hereto. 

The  statements  of  the  receipts  and  expenditures  for  the  year  will  be  found 
attached  hereto. 

All  of  which  is  respectfully  submitted. 

J.  W.  Langmuir. 

Chairman, 
George  H.  Wilkes. 
Jas.  Bampfield. 
A.  W.  Campbell. 

Robert  J  affray. 
2a  N  F.p. 
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RECEIPTS.   1904. 

Balance  on  hand  in  Imperial  Bank,  January  let,  1904 $  23,908  48 

Ontario  Power  Compatiy— Rental $30,000  00 

Canadian  Niagara  Power  Company— Rental li,000  00 

International  Railway  Company  "      10,000  00 

Zybftch  &  Brondage— Rental 6,760  00 

Tolls  and  Sundries 3,733  00 

Wharf  privil^;es 411  00 

Bank  Interest  on  Balances •. 266  76 

66,160  76 

OVSRDRAFT  AT  ImPBBIAL  BaNK,  DECEMBER  3l8T,  1904 22,460  60 


I 


$112,619  74 


NoTB. — A  special  deposit  of  $26,000.00  stands  at  the  credit  of  the  Commissioners 
in  the  imperial  Bank,  to  meet  cost  of  Wing  Dams  at  Intake  of  Canadian  Niagara 
Power  Company,  and  at  joint  Intake  of  International  Railway  Company  and 
City  of  Niagara  Falls. 


EXPENDITURES,  1904. 

CAPITAL   ACCOUNT. 

Paid  Wages,  permanent  works $  3,290  00 

"    Material        "  "     4,304  26 

**    account,  new  Monument  at  Fort  Erie  (total  cost  to  be  reimbursed 

by  Dominion  Government) . .'. 2,466  10 

"    acquiring  lands  and  protecting  shore,  Chippawa  to  Fort  Erie 4,607  62 

"    arcount,  legal  services 17  19 

"    Refectory  Building 47,919  66 

"    Miscellaneous. .  : 120  00 


$  62,624  01 


MAINTENANCE    ACCOUNT. 

Paid  Salaries,  office  and  clerical  staff $  3,616  11 

'*         constables  and  gardener 6,660  00 

Wages,  laborers  and  teams 11,226  88 

for  materials 3,700  81 

OflBce  expenses 236  40 

Commissioners'  expenses 659  01 

Miscellaneous 400  97 

26,398  18 

Paid  Interest  on  Bonds,  including  Bank  Chaeges 24  497  66 

$112,619  74 


APPENDIX  ^'A." 
Report  op  the  Supeeintendent  op  the  Park. 

To  the  Commissioners  of  the  Queen  Victoria  Niagara  Falls  Park : 

Gentlemen, — The  past  season  has  been  in  several  respects  an  abnormal 
one  in  the  history  of  the  Park — the  temperature  at  the  beginning  of  the  year 
ranged  many  degrees  below  the  normal,  and  the  snow  fall  was  considerably 
more  than  the  average.  These  climatic  conditions  were  not  favorable  for 
work  of  any  kind  being  carried  on  in  the  open,  and  were  particularly  trying 
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to  the  less  hardy  varieties  of  plant  life  which  have  been  introduced  in  the 
Park.  It  was  not  surprising,  therefore,  that  upon  the  opening  up  of  Spring 
some  of  the  choice  shrubs  and  herbaceous  plants  were  found  to  have  been  in- 
jured; on  the  other  hand,  however,  it  was  discovered  that  several  varieties  of 
Magnolia  and  other  delicate  trees  and  shrubs  of  southern  habitat,  not  to  be 
found  elsewhere  in  Ontario,  and  which  we  fully  expected  to  lose,  withstood 
the  severity  of  the  weather  without  protection,  or  with  but  a  slight  covering  of 
leaves  about  the  roots. 

The  year  was  also  remarkable  for  the  activity  displayed  by  the  corpora- 
tions engaged  in  the  development  of  Niagara  water  power,  and  to  the  great 
number  of  workmen  employed  in  prosecuting  these  several  works-^no  fewer 
than  twenty-five  hundred  being  engaged  steadily  throughout  the  summer  and 
fall.  Notwithstanding  this  great  influx  of  workmen  of  many  nationalities, 
some  of  them  from  the  most  disorderly  districts  of  Europe,  we  have  been  able 
at  all  times  to  maintain  good  order  in  the  Park,  and  only  on  a  very  few  occa- 
sions has  it  been  necessary  to  arrest  evildoers,  in  all  such  cases,  however,  jus- 
tice was  promptly  administered  by  the  Courts  and  the  unruly  element  speed- 
ily learned  to  respect  our  Canadian  laws. 

Never  before  since  the  establishment  of  the  Park  at  Niagara  Falls  has 
there  been  so  many  large  excursions  to  this  side  of  the  river.  It  would  ap- 
pear that  greater  facilities  are  afforded  in  the  Queen  Victoria  Niagara  Falls 
Park  than  anywhere  else  for  the  comfort  and  convenience  of  all  classes  of  pic- 
nic parties,  and  the  consequence  is  that  every  year  adds  to  the  number  of  Sun- 
day School  and  other  excursions  billed  to  visit  the  Park,  and  to  the  strength 
of  the  various  contingents.  It  is  again  a  pleasure  to  be  able  to  chtonicle  that 
notwithstanding  the  great  crowding  of  the  ground  at  such  times  no  accideiat 
occurred  nor  did  anything  worse  happen  to  mar  the  pleasure  of  the  visitors 
than  a  sudden  and  heavy  thunderstorm  on  one  occasion. 

Before  detailing  the  various  works  accomplished  in  the  improvement  and 
maintenance  of  the  Park  during  the  year  a  reference  may  be  permitted  to  the 
various  worts  each  of  vast  importance  now  under  construction  by  the  three 
Companies  having  franchises  to  utilize  the  waters  of  the  Niagara  River  with- 
in the  Park  limits.      In  chronological  order  the  first  of  these  is  :- 

The  Canadian  Niagara  Pov^er  Company. 

This  company  had  made  such  progress  with  its  undertaking  at  the  be- 
ginning of  the  year  that  the  highway  and  Electric  Railway  bridge,  spanning 
the  Intake,  had  been  constructed,  the  walls  of  the  Forebay  had  been  partially 
built  and  the  lining  of  the  Wheelpit  and  Discharge  Tunnel  were  being  car- 
ried on.  In  1904  these  works  were  prosecuted  vigorously  and  by  the  end  of 
the  year  the  Intake  Piers  and  Rack,  the  Forebay  Walls,  the  walls  of  the  Ice 
Run,  with  its  bridge  and  outlet  into  the  river  had  all  been  finished ;  the  ex- 
cavation of  the  large  area  occupied  by  the  Fofebay  was  carried  down  to  the 
required  level,  and  the  outer  and  inner  masonry  walls  of  the  Screen  House 
had  been  completed  for  the  full  ultimate  capacity  of  the  plant ;  and  a  consid- 
erable portion  of  the  Coffer  Dam,  by  means  of  which  all  these  works  were  made 
possible,  had  been  taken  away  and  the  waters  of  the  river  finally  admitted  to 
the  wide  channel  or  forebay  from  which  the  supply  will  be  drawn  to  operate 
the  works.  ^ 

The  northerly  one-half  of  the  Wheelpit,  which  was  receiving  its  brick  lin- 
ing at  the  beginning  of  the  year,  was  early  completed  and  the  installation  of 
the  massive  machinery  required  to  operate  the  works  was  immediately  put  in 
hand,  and  such  progress  has  been  made  that  the  complete  outfit  for  two  of  the 
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^reat  electrical  machines,  each  of  10,000  horse  power  capacity  have  been  made 
ready,  and  a  portion  of  the  material  is  on  the  ground  for  an  additional  three 
units,  making  60,000  horse  power  in  all.  The  southerly  one-half  of  the 
Wheelpit  is  now  being  excavated,  but  it  will  require  another  year  to  complete 
this  work  ready  for  the  hydraulic  and  electric  machinery. 

The  great  Tunnel  by  which  the  water  discharged  from  the  turbines  is  de- 
livered to  the  river  below  the  Falls,  has  been  entirely  finished  and  the  shaft 
walled  up  and  closed. 

Much  of  the  work  needed  to  level  up  the  grounds  disturbed  by  the  Com- 
pany has  been  done,  and  protection  of  the  new  filling,  where  in  contact  with 
the  current  of  the  river,  is  well  in  hand. 

The  northerly  one-half  of  the  Power  House,  which  has  a  capacity  for  five 
generator  units  has  been  built.  It  is  an  imposing  structure  faced  with  rock 
faced  Quee?iston  limestone  and  lined  with  ornamental  brickwork.  The  main 
roof  is  of  green  glazed  tiles  resting  upon  steel  work.  The  eastern  or  main 
front  of  the  building  has  been  extended  out  so  as  to  cover  over  the  screen 
chamber  or  Inner  Forebay.  The  walls  of  extension  of  the  Power  House  have 
not  been  carried  as  high  as  the  main  building  and  the  roof  is  flat  with  a  low 
stone  ballustrade  along  the  water  side.  This  will  provide  a  very  extensive 
and  convenient  promenade  to  which  it  is  proposed  to  admit  visitors  who  may 
desire  to  see  the  Power  House  in  operation. 

The  electrical  generators  are  note-worthy  as  being  the  largest  electrical 
machines  which  have  so  far  been  constructed,  each  having  an  output  of  10,- 
000  electrical  horse  power  without  overloading.  They  are  11,000  volt  ma- 
chines of  the  internal  revolving  field  type- with  vertical  shafts  driven  by  the 
turbines  at  the  bottom  of  the  Wheelpit  chamber.  The  elaborate  regulating 
and  controlling  devices  for  the  electric  generators  are  all  contained  in  a  raised 
switcli  board,  which  stands  in  the  centre  of  the  building,  and  upon  the  deck 
of  which  the  measuring  instruments  are  placed.  The  building  is  constructed 
wholly  of  fire  proof  materials  and  its  design  and  character  are  both  eminently 
suited  to  the  circumstances  of  use  and  location. 

In  accordance  with  the  terms  of  the  agreement  under  which  the  company 
oDerates,  oil  the  electric  power  generated  must  be  taken  without  the  Park,  to 
this  end  a  32-duct  conduit  with  manholes  every  three  or  four  hundred  feet  was 
constructed  from  the  power  house  to  the  Upper  Steel  Arch  bridge,  and  alM>  to 
the  Transformer  Station,  which  is  located  a  short  distance  south  of  the  Park 
limits.  As  this  conduit  will  carry  high  voltage  current  it  was  essential  that 
the  ducts  be  laid  in  concrete,  and  the  whole  of  the  line  including  the  man- 
holes thoroughly  drained.  Owing  to  fhe  excavation  having  fo  be  made 
chiefly  in  rock,  with  take  off  drains  to  the  edge  of  the  cliff  from  each  manhole, 
the  work  proved  to  be  a  very  tedious  one,  which  occupied  the  greater  part  of 
the  year.  The  northern  portion,  through  the  front  of  the  Park,  was  com- 
pleted in  time  to  restore  the  surface  before  the  excursion  travel  began  con- 
sequently the  execution  of  the  work  did  not  materially  interfere  with  the 
comfort  of  visitors.  Several  of  the  heavy  armored  copper  conductors  have 
already  been  connected  up  ready  for  business. 

Oi^TARio  Power  Company. 

The  works  of  this  Company  may  for  convenience  be  divided  into  three 
parts,  viz. :  (a).  The  Forebay  works  at  the  Dufferin  Islands,  (b).  The 
Power  House  on  the  bank  of  the  River  below  the  Falls,  (c).  The  Pipe  Line 
conveying  the  water  through  the  Park  to  the  Power  House. 


22  THE   REPORT  OF  THE  No.  6 


All  of  these  works  are  on  a  scale  of  great  magnitude  and  may  be  briefly 
described.  The  Intake,  which  has  not  yet  been  constructed  will  consist  of  a 
continuous  upright  Curtain  Wall  of  armored  concrete,  twelve  feet  high,  the 
bottom  of  which  will  be  about  six  feet  above  the  bed  of  the  river  and  seven 
feet  below  normal  water  level.  This  will  be  supported  by  narrow  concrete 
piers  anchored  to  the  bed  rock.  This  Intake  will  be  placed  at  an  obtuse  an- 
gle with  the  stream,  and  reach  from  the  shore  to  the  nose  of  the  water  wall, 
some  six  hundred  feet,  the  object  being  to  divert  any  floating  ice  or  logs  from 
entering  the  Forebay,  and  also  by  means  of  Gates  to  close  off  the  water  alto- 
gether should  occasion  require.  From  the  outer  end  of  the  Intake  the  Water 
Wall,  a  monolith  concrete  construction  of  massive  proportions  extends  direct- 
ly down  stream  for  600  feet  when  it  curves  in  to  join  the  Screen  House.  The 
object  of  the  wall  being  to  form  a  * 'Forebay"  or  still  water  pond  of  ample  di- 
mensions for  the  supply  of  water  for  the  full  capacity  for  which  the  works  are 
designed,  and  in  addition  sufficient  to  carry  off  any  ice  which  may  enter  or 
form  within  the  pond,  and  also  to  raise  the  level  of  the  water  to  the  elevation 
of  the  River  at  the  point  of  Intake.  This  water  wall  will  not  be  visible  aa 
there  will  be  from  one  to  two  feet  of  water  flowing  over  its  crest  at  all  times. 
At  the  lower  end  of  the  Forebay  and  at  a  right  angle  with  the  course  of  the 
river  stands  the  Screen  House  where  the  water  will  pass  through  a  fine  steel 
rack  to  remove  foreign  matter. 

The  Screen  House  will  contain  the  machinery  to  raise  and  lower  the  racks, 
and  will  be  an  imposing  structure  finished  in  Roman  Stone.  As  this  building 
will  cut  off  some  of  the  views  of  the  river  from  the  Dufferin  Islands  it  has  been 
designed  to  afford  a  broad  and  safe  promenade  for  its  entire  length.  Hand- 
some stone  stairways  leading  up  from  the  finished  Park  level  at  either  end. 
Passing  the  screen  house  the  water  will  enter  the  curved  inner  forebay, 
where  the  channel  is  rapidly  contracted  in  width  and  deepened  until  at  the 
mouth  of  the  pipes  in  the  Gate  House  it  attains  a  total  depth  of  about  30  feet. 
This  curved  Inner  Forebay  has  very  substantial  land  walls  of  concrete  sur- 
mounted by  an  ornamental  stone  and  iron  railing,  similar  to  the  railing  along 
the  edge  of  the  cliff  overlooking  the  Company's  Power  House. 

The  Gate  House  will  be  a  Roman  Stone  structure  of  handsome  design,  in 
which  will  be  placed  the  mechanism  required  for  raising  and  lowering  the 
massive  gates  by  which  the  admission  of  water  to  the  Pipe  Lines  may  be  regu- 
lated. This  building  will  rest  upon  the  "Head  Block'*  which  is  an  immense 
mass  of  concrete  designed  to  resist  the  pressure  of  the  high  head  of  water  at 
this  point  and  provide  suitable  mouth  pieces  for  the  eighteen  feet  diameter 
pipes  which  carry  the  water  to  the  Power  House. 

In  the  execution  of  all  this  work  great  quantities  of  materials  had  to  be 
brought  on  the  ground,  and  excavations  extending  over  about  ten  acres  of  the 
river  bed  were  needed.  Advantage  has  been  taken  of  the  surplus  material 
from  the  excavation  to  enlarge  the  Dufferin  Islands  and  to  form  a  driveway 
around  the  great  sweep  of  the  southern  channel  of  the  river  at  this  point. 

All  of  the  works  pertaining  to  the  Forebay  with  the  exception  of  the  In- 
take, the  super-structures  of  the  Gate  and  Screen  Houses  and  the  surfacing 
of  the  made  ground  have  practically  been  completed,  and  but  little  remains  to 
be  done  in  the  spring  in  order  that  the  water  may  be  admitted  to  the  Forebay. 

Power  House.  With  the  opening  of  spring  work  was  begun  upon  the 
foundations  of  the  Power  House  building,  a  site  for  which  was  selected  below 
the  cliff  a  short  distance  north  of  Table  Rock.  The  Ontario  Power  Company 
will  work  under  a  higher  head  than  either  of  the  other  electrical  development 
companies,  and  the  machinery  will  all  have  a  lower  velocity.  As  the  water 
wheels  are  designed  for  11,400  horse  power  capacity  each,  and  the  generators 
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10,000  electric  horse  power,  connected  up  on  a  horizontal  shaft  and  revolving 
187  times  a  minute  it  will  be  apparent  that  all  the  machinery  must  be  excep- 
tionally massive,  and  as  the  building  is  located  upon  the  talus  slope  of  the 
river  bank  it  was  absolutely  necessary  to  have  the  foundation  of  the  most  sub- 
stantial character.  This  has  been  accomplished  by  excavating  far  down  into 
the  sloping  bank  and  constructing  what  is  practically  a  monolith  of  concrete 
over  the  whole  area  of  the  building,  the  water  supply  and  waste  and  all  neces- 
sary coi^trivances  required  below  the  floor  level  being  embedded  in  the  mass. 

As  the  season  progressed  it  was  found  that  owing  to  the  many  difficulties 
encountered  it  would  be  impossible  to  have  the  whole  work  carried  on  simulta- 
neously, so  it.  was  determined  to  push  the  construction  of  a  portion  of  the 
building  in  the  hope  of  getting  the  roof  on  before  winter  set  in.  The  weather 
proving  favourable  this  was  accomplished  and  the  preparation  of  the  founda- 
tions from  five  units  of  the  heavy  machinery,  much  of  whiy^h  is  now  upon  the 
ground,  is  making  rapid  progress.  The  work  being  carried  on  under  pover, 
in  a  building  heated  by  natural  gas  and  lighted  by  electricity. 

The  walls  of  the  building  are  of  concrete,  the  Inner  wall,  towards  the  cliff, 
being  very  massive,  and  designed  to  withstand  any  pressure  which  may  be 
caused  by  stones  falling  from  the  face  of  the  cliff.  The  front  wall  is  also  of 
heavy  construction  in  order  to  resist  the  possibility  of  pressure  from  ice  gorg- 
ing in  the  river  and  raising  the  water  abnormally.  The  floor  of  the  building 
will  be  25  feet  above  ordinary  summer  level  of  the  river,  and  the  roof  65  feet. 
The  roof  is  flat,  of  armoured  concrete  upon  heavv  steel  trusses  and  finished 
in  bricks  laid  in  asphalt.  The  color  effects* of  the  building  are  to  be  subject 
to  the  approval  of  the  Park  Superintendent,  the  intention  being  to  have  the 
walls  conform  as  much  as  possible  to  the  cliffs  immediately  behind. 

These  buildings  have  all  been  designed  by  Messrs.  Green  and  Wicks,  ar- 
chitects, a  modified  style  of  classical  architecture  having  been  adopted. 

In  order  to  bring  the  heavy  machinery  to  the  Power  House,  a  track  was 
laid  upon  the  Maid  of  the  Mist  Hill  and  along  the  roadway  leading  there- 
from to  the  Power  House  site. 

Pipe  Line.  Between  the.  Intake  from  the  River  and  the  Power  House 
the  supply  of  water  to  operate  the  works  is  to  be  conveyed  in  three  mammoth 
steel  tubes  laid  beneath  the  surface  of  the  ground  each  of  these  to  be  eighteen 
feet  in  internal  diameter  and  over  six  thousand  feet  in  length.  The  con- 
struction of  the  first  pipe  proved  to  be  a  difficult  and  laborious  work  owing  to 
the  depth  of  the  excavation  necessary  and  the  character  of  the  material  cut 
through  varying  from  quick  sand  to  solid  rock.  After  the  steel  pipe  was  in 
place  and  partially  covered  it  was  decided  to  further  insure  its  permanencle 
and  stability  by  enclosing  it  in  concrete.  This  has  been  completed  and  the 
filling  in  about  the  pipe  has  only  been  hindered  by  the  severe  weather. 

At  the  terminus  of  the  Pipe  north  of  Table  Rock  three  large  shafts  were 
sunk  down  in  the  rock  to  below  the  level  of  the  Power  House  floor  and  tunnels 
driven  to  these  shafts  from  the  face  of  the  cliff.  Eajoh  of  these  shafts  and 
tunnels  will  contain  two  steel  penstocks  nine  feet  in  diameter,being  the  supply 
for  each  unit  of  power  in  the  Power  House,  and  each  penstocjk  will  have  a 
valve  set  in  an  excavation  in  the  rock  immediately  beneath  the  junction  of  the 
penstock  with  the  eighteen  feet  diameter  feeder  pipe.  These  penstock  tun- 
nels and  shafts  will  be  protected  by  concrete  about  the  pipes. 

In  addition  to  the  extensive  works  needed  for  the  penstocks,  an  inclined 
tunnel  has  been  excavated  for  the  conduit  in  whicl  the  electric  cables  will 
carry  the  current  generated  in  the  Power  House  to  the  Transformer  House, 
which  is  constructed  on  the  high  bluff  bordering  the  Park  on  the  west,  and 
just  outside  the  Park  limits.       This  Transformer  House  is  a  very  imposing 
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building  and  being  on  an  elevation  oi  nearly  one  hundred  and  twenty  feet 
above  the  surface  of  the  Park  roadway s^  it  makes  a  very  prominent  feature  of 
the  landscape.  Under  an  arrangement  with  the  Commissioners  the  perma- 
nent setting  out  of  the  grounds  about  this  building  is  to  be  made  to  conform 
to  the  general  park  design^  an  eminent  Landscape  Architect  having  been  en- 
gaged for  this  purpose. 

Electbical  Development  Company. 

The  building  of  the  Coffer  Dam  around  the  area  to  be  included  in  the- 
Forebay  of  this  company,  which  was  well  advanced  at  the  beginning  of  the 
year,  was  completed  early  in  the  spring  and  the  bed  of  the  river  was  thereby 
unwatered  sufficiently  to  allow  of  the  permanent  works  being  taken  in  hand. 
The  outstanding  features  of  these  various  permanent  works  as  they  have  been. 
designed  by  the  Engineers  of  the  Company  are  : — (a).  AWater  Wall  to  en- 
close the  area  required  for  the  Forebay  and  maintain  the  water  levels  at  the 
desired  elevation,  (b).  A  water  tight  land  wall  on  the  inner  side  of  the 
Forebay.  (c).  The  deepening  of  the  enclosed  area  so  as  to  impound  a  sujBi- 
cient  quantity  of  water  to  operate  the  works  and  provide  for  overflow  require- 
ments without  unduly  increasing  the  velocity,  (d)  Two  lines  of  Masonry 
Sheer  Ice  Booms  with  submerged  arched  openings  for  the  admission  of  water 
to  the  PowerHouse.  (e).  A  Wheelpit  for  the  hydraulic  mechanism  re- 
quired to  operate  the  electrical  generators,  (f).  A  Power  House  in  which  all 
the  machinery  for  creating  and  controlling  the  electrical  output  of  the  works 
may  be  placed,  (g).  Means  for  carrying  away  the  waste  water  from  the 
water  wheels  to  the  lower  river. 

The  first  of  these  important  works  undertaken  was  the  dinking  of  the 
Wheelpit,  This  is  similar  in  its  general  features  to  the  wheelpit  of  the  Ca- 
nadian Niagara  Power  Company,  to  which  reference  has  been  made  in  former 
reports,  viz. :  — A  deep  open  excavation  in  the  rock  formation,  which  after  be- 
ing lined  with  massive  brick  walls  and  made  water  tight  will  contain  the  pen- 
stocks, water  wheels,  draft  tubes  and  all  machinery  required  to  transmit  the 
power  created  by  the  water  wheels  up  to  the  electric  generators  on  the  floor  of 
the  Power  House  immediately  above.  The  excavation  of  this  Wheelpit  was 
completed  in  record  time,  and  by  the  end  of  the  year  considerable  progress  had 
also  been  made  in  driving  the  draft  tube-tunnels  and  subsidiary  discharge 
tunnels  as  well,  and  in  preparing  the  bottom  of  the  pit  to  receive  the  brick  lin- 
ing. 'The  size  of  the  wheelpit  proper  is  416  feet  long,  27  feet  wide,  by  150 
feet  in  depth. 

The  Water  Wall  or  gathering  overfall  dam  is  of  concrete  with  a  coping  of' 
granite,  in  cross  section  the  wall  is  verticle  on  the  inside  and  S  shaped  on  the 
river  side,  the  thickness  is  abnormally  heavy  and  the  bottom  is  set  in  a  check 
cut  out  of  the  rock  bed  of  the  stream.  No  portion  cf  this  wall  will  be  visible 
when  the  works  are  in  operation,  as  a  heavy  stream  of  water  will  constantly 
flow  over  the  crest  from  the  Forebay  back  into  the  river.  The  lower  fifty  feet 
of  the  length  of  the  wall,  will  act  as  a  sluiceway  to  carry  away  ice  and  foreign 
matter.      All  this  work  has  been  completed. 

The  building  of  the  Land  Wall  and  the  deepening  of  the  Forebay  to  its 
finished  level  are  well  advanced  towards  completion,  and  a  considerable  part 
of  the  Outer  Sheer  Ice  Boom  is  built. 

The  Main  Discharge  Titnnel,  which  will  carry  the  spent  water  from  the 
water  wheels  to  the  lower  river,  extends  from  the  upper  works  to  the  face  ol  the 
Horse  Shoe  Falls  seven  hundred  feet  out  from  the  shore,  the  whole  of  this  work 
is  under  the  bed  of  the  river,  but  deep  down  in  the  rock  formation,  it  is  said" 
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to  be  the  largest  tunnel  in  the  world,  being  26  feet  high  and  23  feet  wide  in- 
side of  the  brick  lining.  The  length  of  the  Main  Tunnel  is  1,900  feet  and  the 
branch  side  tunnels,  which  run  on  either  side  of  the  Wheelpit  and  unite  to 
form  the  Main  Discharge,  are  together  1,260  feet  long.  Record  time  has 
been  made  upon  this  work  also.  The  heading  of  the  Main  Tunnel  having 
been  driven  throughout  and  timbered  and  about  one-half  of  the  benching  out 
to  the  full  height  has  been  completed  and  made  ready  for  the  concrete  and 
brick  lining. 

Refectory  and  Shelter  Building. 

The  unusually  severe  winter  of  1903-4  delayed  the  construction  of  the 
new  Refectory  building  very  much  and  it  was  well  on  into  June  before  any 
portion  of  the  building  was  ready  for  occupation,  and  nearly  the  end  of  the 
season  when  thte  contractor  was  ready  to  hand  over  the  premises  in  a  dpm- 
pleted  condition.  Part  of  the  delay  was  occasioned  by  the  difficulty  in  ob- 
taining boulder  stone,  of  which  the  walls  and  piers  are  built  in  sufficient  quan- 
tity and  of  the  assorted  sizes  desired  by  the  Architects.  All  the  appointments 
of  the  building  have  been  very  much  admired  by  visitors.  The  spacious  ve- 
randahs, the  General  and  Ladies  Waiting  Rooms  and  the  Lavatory  conven- 
iences being  principally  commended,  while  the  shelter  space  available  in  case 
of  storm  and  the  Refectory  facilities  are  greatly  in  advance  of  the  conditions 
hitherto  obtaining. 

The  exterior  of  the  building  has  a  broken  and  picturesque  appearance  and 
a  perspective  which  harmonizes  well  with  the  setting  when  viewed  from  any 
direction,  while  the  colors  selected  for  the  woodwork,  and  the  artistic  pointing 
of  the  masonry  all  combine  to  produce  an  effect  at  once  dignified  and  harmo- 
nious. The  chief  characteristic  of  this  Refectory  and  Shelter,  however,  must 
ever  be  the  magnificent  outlook  which  may  be  had  from  any  part  of  the  build- 
ing, particularly  from  the  broad  verandahs  which  are  such  a  feature  of  the 
structure,  or  from  the  prospect  galleries  in  the  tower,  the  views  from  which 
are  at  all  times  unique  and  charming,  combining  the  wildest  prospect  of  the 
river  and  Falls,  the  Park  and  the  Reservation  on  the  American  side,  the  deep 
gorge  and  the  wooded  hillside.  Many  fine  views  may  be  had  with  more  or 
less  fullness  from  other  vantage  points  within  the  Park,  but  from  no  other 
place  can  an  equal  combination  of  the  beauties  of  Niagara  Falls  be  enjoyed. 

The  permanent  improvement  of  the  grounds  in  front  of  and  adjacent  to 
the  Refectory  was  early  taken  in  hand,  and  under  the  skilful  direction  of 
Mr.  Cameron,  the  Chief  Gardener,  speedily  assumed  a  finished  character, 
which  ere  the  end  of  the  season  was  generally  commended  by  landscape  Archi- 
tects as  being  both  artistic  and  in  harmony  with  the  beet  traditions  of  the  pro- 
fession. Broad  approaches  were  made  to  the  building  from  every  direction, 
and  all  trees  not  actually  required  for  shade  or  effect  were  removed. 

The  circular  pond  which  was  a  marked  feature  of  the  Museum  garden  in 
the  old  days  was  cleaned  out  and  made  water  tight  and  the  chief  parts  of  the 
famous  fountain,  erected  in  the  lower  end  of  the  Park  half  a  century  ago  by 
Mr.  Zimmerman,  but  which  with  the  lapse  of  years  had  fallen  into  disrepair, 
was  put  into  shape  and  set  up  in  the  center. 

General  Maintenance. 

The  work  of  maintaining  the  portion  of  the  Park  not  disturbed  by  the 
works  of  the  Power  Companies  was  diligently  attended  to  throughout  the 
year,  and  where  disturbance  was  made  by  the  construction  of  the  Canadian  Ni- 
agara Power  Company's  conduit  every  effort  was  made  to  restore  the  deface- 
ment with  the  least  possible  delay. 
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Owing  to  the  removal  of  the  pavilion  in  whibh  hot  water  for  picnic  par- 
ties was  provided  it  became  necessary  to  fit  up  temporary  quarters  pending  the 
completion  of  the  Refectory  and  the  erection  of  permanent  quarters  nearer  the 
center  of  the  grounds.  This  was  done  and  abundance  of  both  hot  and  cold 
water  was  avilable  for  public  use.  It  will  be  necessary  to  make  provision  be- 
fore the  coming  season  for  a  suitable  and  convenient  building  for  the  water 
heating  apparatus,  and  as  the  dancing  and  shelter  pavilion  which  has  been  in 
use  for  many  years  requires  rebuilding,  it  ia  proposed  to  locate  the  hot  water 
supply  in  the  basement  of  that  structure  and  extending  the  shelter  accommo- 
dation so  as  to  provide  more  space  in  case  of  a  storm  arising  when  a  large  pic- 
nic excursion  is  in  the  Park. 

The  erection  of  the  Refectory  building  on  its  new  site  necessitated  the  re- 
arranging of  the  drainage  system  to  carry  off  the  spring  water  in  that  locality; 
this  was  done,  and  some  additional  drains  were  put  in  at  wet  spots  in  the  Park. 

A  new  path  was  constructed  leading  from  the  main  driveway  near  the  Su- 
perintendent's Office  to  the  north  west  angle  of  the  Park  in  order  to  facilitate 
access  to  the  grounds  from  the  Ferry  Hill. 

Owing  to  the  obstruction  which  the  heavy  cartage  of  materials  caused  to 
the  carriage  travel  upon  the  park  roadways  it  was  found  desirable  to  widen  out 
the  driveway  so  as  to  permit  of  three  teams  passing  with  ease  at  any  point. 
This  was  effected  by  taking  one  of  the  side  paths  bordering  the  driveway,  re- 
surfacing the  full  width  with  macadam  and  making  up  the  side  slopes  where 
necessary  and  resodding  them. 

Outlying  Territoby. 

The  Park  at  Queenston  Heights  was  maintained  throughout  the  season  in 
good  order  and  condition,  an  additional  area  of  the  wooded  spaces  about  the 
old  earthworks  was  cleared  up  and  made  accessible,  a  new  rustic  arbor  was 
erected  overlooking  the  site  of  the  Battery  famous  in  the  war  of  1812,  and  the 
picnic  grounds  were  levelled  up  and  enlarged.  This  interesting  spot  proved 
to  be  very  attractive  to  many  excursionists,  and  a  constant  stream  of  passing 
visitors  was  attracted  from  the  Electric  Railway. 

At  Fort  Erie,  a  Caretaker  jwas  appointed  and  the  grounds  were  cleaned  up 
and  cared  for  throughout  the  season. 

The  erection  of  a  Monument  on  the  grounds  to  commemorate  the  gallant 
seige  of  the  Fort  in  the  War  of  1812-14,  and  which  was  referred  to  in  last  years 
report,  was  undertaken.  The  Commisisoners  having  decided  that  a  granite 
shaft  with  full  inscription  in  bronze  would  be  morQ  lasting  and  better  worthy 
of  the  historic  character  of  the  place,  estimates  were  called  for,  and  the  ap- 
proval of  the  Government  having  been  obtained  to  the  increased  expenditure 
the  contract  was  let  and  the  work,  carried  out,  with  the  exception  of  the  two 
bronze  Tablets,  which  have  not  yet  been  supplied.  The  Monument  is  of  Ca- 
nadian Grey  Granite,  circular  in  outline,  about  thirty  feet  in  height.  It  is 
eight  feet  in  diameter  at  the  surface  of  the  ground  and  tapers  up  to  four  feet 
at  the  bottom  of  the  shaft.  The  base  is  in  three  courses,  rock  faced  with  a 
chiseled  draft  at  the  joints,  and  a  bevelled  plinth  also  chiseled.  Above  the 
base  the  courses  are  of  single  stones,  rock  faced,  and  without  marginal  drafts, 
the  lower  three  courses  having  recesses  on  two  sides  for  the  bronze  Tablets,  the 
one  in  front  towards  the  river,  bearing  the  inscription:  — 

^*In  memory  of  the  Officers  and  Seamen  of  the  Royal  Navy  and  the  Of- 
**ficers,  non-commissioned  Officers  and  privates  of  the  Royal  Artillery,  Royal 
''Engineers,  Royal  Marines,  19th  Light  Dragoons,  1st  Royal  Scots,  6th,  8th 
"(Kings),  41st,  82nd,  89th,  104th  and  De  Watteville's  Regiments,  the  Glen- 
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**garry  Light  Infantry  and  the  Incorporated  Militia,  who  fell  during  the 
*'seige  of  Fort  Erie  in  August  and  September  1814."  and  the  one  in  rear  the 
list  of  Officers  who  fell,  as  follows :  — 

'* Officers  killed  during  seige  of  Fort  Erie." 

"Colonel  Hercules  Scott,  103rd  Begt.,  Lieut.-Col.  William  Drummond, 
"104th  Regt.,  Lieut.-Col.  John  Gordon,  Boyal  Scots,  Captain  R.  D.  Patteson, 
'*6th  Regt.,  Capt.  Torrens,  8th  Regt.,  Capt.  J.  M.  Wright,  82nd  Regt.,  Capt. 
"Edward  Walker,  Incorporated  Militia,  Lieut.  Copies  Radcliffe,  R.N.,  Lieut. 
"Noel,  Royal  Scots,  Lieut.  J.  Rutledge,  Royal  Scots,  Lieut.  Barstow,  8th. 
"Regt.,  Lieut.  Pellichody,  De  Watteville's  Regt.,  Ensign  C.  Langford,  82nd 
"Regt." 

Immediately  above  the  Tablets  there  is  a  dressed  Label  Course  on  which 
is  inscribed  in  raised  letters  five  inches  deep,  cut  in  the  granite: — ^^DTJLCE 
ET  DECORUM  EST  PRO  PATRIA  MORI."  The  upper  portion  of  the 
Shaft  is  rock  faced  without  marginal  drafts,  the  whole  being  surmounted  with 
a  massive  dressed  and  carved  capital  and  finished  with  a  granite  ball  having 
the  Greek  cross  in  relief  on  two  sides. 

This  Monument  forms  a  striking  feature  of  the  landscape,  and  although 
the  design  is  simple  and  lacking  in  sculptured  ornament,  yet  the  material  is 
lasting  and  the  work  will  ever  remain  a  memorial  to  future  generations  of  the 
heroic  deeds  performed  by  the  brave  men  who  defended  our  country  against 
invasion  in  1812-14. 

The  planting  of  the  grounds  with  suitable  trees  and  shrubs  will  be  under- 
taken in  the  spring. 

•NiAGAEA  RiVEE  BoXJLEVAED. 

The  very  severe  winter  of  1903-4  caused  great  quantities  of  ice  to  be 
formed  in  Lake  Erie  and  along  the  shore  of  the  river,  and  on  the  opening  up 
of  spring  this  was  brought  down  the  river  in  large  floes  which  coupled  with 
high  water. and  prevailing  easterly  winds  scored  deeply  into  the  clay  banks 
f ormiing  the  western  shore  at  all  points  where  the  course  of  the  current  per- 
mitted. The  erosion  thus  caused  was  so  great  that  the  roadway  along  the 
shore  was  in  places  in  danger  of  being  entirely  cut  away  and  its  continuity 
destroyed,  the  protection  of  the  bank  therefore  became  an  urgent  matter  and 
steps  had  perforce  to  be  taken  to  secure  a  form  of  protection  which  would  be 
effpctive  and  of  moderate  cost.  Contracts  were  therefore  entered  into  for  the 
supply  of  a  quantity  of  stone  riprap  sufficient  to  form  a  barrier  to  the  wave 
action  or  floating  ice,  to  be  placed  at  the  points  where  erosion  was  found  to  be 
greatest,  and  by  the  end  of  the  season  nearly  one-half  of  the  worst  spots  had 
been  secured.  This  work  will  have  to  be  continued  until  all  danger  from  this 
source    s  overcome. 

As  this  wasting  of  the  shore  has  been  going  on  for  many  years,  the  road- 
way requires  widening  for  the  greater  part  of  its  length,  and  as  a  boulevard 
is  proposed  to  be  lormed  alonf.'  »he  whole  distance  from  the  Park  to  Fort  Erie, 
the  width  to  be  acquired  must  be  ample  not  only  for  the  driveway  and  paths, 
but  for  the  finishing  of  the  slope  of  the  bank  as  well — and  in  addition  space 
for  an  Electric  Railway  should  be  allowed  for.  As  it  was  necessary  in  order 
to  make  the  existing  travelled  way  along  the  shore  safe  at  the  dangerously 
eroded  points  above  referred  to,  strips  of  land  have  been  purchased  from  the 
adjoining  proprietors  where  absolutely  required,  and  the  pieces  acquired  this 
past  year  have  been  of  a  width  sufficient  for  all  the  purposes  mentioned.  At 
the  present  time  over  one-fifth  of  the  total  length  required  to  be  widened  has 
been  obtained  and  the  fences  put  back  to  the  new  line. 
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Miscellaneous  Works. 

Owing  to  the  space  which  had  been  cultivated  as  a  Park  Nursery  having 
been  occupied  by  the  works  of  one  of  the  Power  Companies,  it  was  necessary 
to  secure  lands  for  this  purpose  elsewhere,  and  a  few  acres  were  leased  in 
Stamford  Township  where  the  Nursery  Stock  which  was  procured  in  antici- 
pation of  the  restoration  of  the  Park  surfaKJe,  was  set  out  and  keep  cultivated, 
ready  for  planting  in  the  spring  should  the  grounds  be  ready.  It  is  much 
more  economical  and  in  every  way  better  to  purchase  only  young  stock  of 
trees  and  shrubs  and  keep  in  nursery  rows  where  the  necessary  transplanting 
and  care  may  be  given  before  the  plants  are  ready  to  set  out ;  a  comparatively 
large  order  was  therefore  given  in  the  early  spring,  and  a  very  choice  collec- 
tion of  plants  which  could  not  be  obtained  in  Ontario  was  secured.  These 
with  what  trees  and  shrubs  required  which  are  indigenous  to  the  country,  and 
which  can  be  obtained  readily  from  the  local  Nurseries,  will  enable  us  to  make 
a  good  showing  in  1905,  should  the  grounds  be  ready  in  time  for  spring  plant- 
ing.      Otherwise  the  stock  will  all  be  in  better  shape  for  the  following  year. 

All  of  which  is  respectfully  submitted. 

James  Wilson. 

Superintendent 

APPENDIX  ''B'\ 


Tins  Agreement  made  the  Ninth  day  of  January  A.  D.,  1905,  between 
THE  COMMISSIONERS  OF  THE  QUEEN  VICTORIA  NIAGARA 
FALLS  PARK,  acting  herein  on  their  own  behalf  and  with  the  approval  of 
the  Government  of  the  Province  of  Ontario  hereinafter  called  the  "Commis- 
sioners" Of  the  First  Part,  AND  THE  ELECTRICAL  DEVELOPMENT 
COMPANY  OF  ONTARIO,  LIMITED,  hereinafter  called  the  ''Company", 
of  the  Second  Part. 

Whereas,  for  convenience  an(J  to  prevent  ambiguity  it  is  agreed  and  un- 
derstood by  and  between  the  said  parties  hereto  and  is  hereby  declared  as  fol- 
lows, that  is  to  say  : 

(a).  The  expression  the  "The  Park"  wherever  it  occurs  herein  shall  be 
understood  to  mean  the  Park  proper,  namely  the  Queen  Victoria  Niagara 
Falls  Park,  south  of  its  original  boundary  in  front  of  the  property  formerly 
known  as  the  Clifton  House  and  running  easterly  to  the  Niagara  River. 

(b).  The  expression  "The  Commissioners"  wherever  it  occurs  herein, 
shall  be  understood  to  mean  not  only  the  Commissioners  of  the  Queen  Victoria 
Niagara  Falls  Park — as  representing  the  Government  of  the  Province  of  On- 
tario in  the  premises —  named  as  parties  hereto  of  the  First  Part,  but  also  their 
successors  and  assigns  and  those  who  for  the  time  being  may  be  Commission- 
ers of  the  Queen  Victoria  Niagara  Falls  Park  or  other  representatives  of  the 
Government  in  Ontario. 

(c).  The  expression  the  "Company"  wherever  it  occurs  herein  shall  be 
understood  to  mean  The  Electrical  Development  Company  of  Ontario,  Lim- 
ited, its  successors  and  assigns,  duly  incorporated  by  letters  patent  dated  18tli 
February,  1903,  issued  under  the  Great  Seal  of  the  Province  of  Ontario  in  ac- 
cordance with  the  Ontario  Companies  Ajct. 

{d).  The  expression  "The  First  Agreement"  wherever  it  occurs  herein 
shall  be  understood  to  mean  the  agreement  bearing  date  the  29th  day  of  Jan- 
uary A.  D.  1903  and  made  between  the  said  Commissioners  of  the  First  Part 
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and  William  Mackenzie  of  the  City  of  Toronto,  Capitalist,  Henry  Mill  Pellatt 
of  the  same  place,  Capitalist,  and  Frederick  Nicholls  of  the  same  place,  Capit- 
alist therein  called  **The  Syndicate"  of  the  Second  Part,  whereby  the  said 
Commisisoners  did  grant  unto  "The  Syndicate"  a  license  irrevocable  to  take 
from  the  waters  of  the  Niagara  River  within  the  Park  a  sufficient  quantity  of 
water  to  develop  125|000  electrical  or  pneumatic  or  other  horse  power  for  com- 
mercial use  and  did  also  grant  to  The  Syndicate  the  right  to  construct,  build 
and  do  and  perform  and  operate  the  specific  works  therein  designated  and  lo- 
cated in  pink  lines  upon  the  map  or  plan  marked^  "N"  annexed  to  the  said 
Agreement  upon  the  terms  and  subject  to  the  conditions  in  the  said  agreement 
specified. 

And  Whereas  the  First  Agreement  was  duly  approved  by  the  Lieuten- 
ant-Govemor-in-Council  by  Order-in-Council  dated  the  30th  day  of  January 
A.D.,1903; 

And  Whereas  it  was  expressly  provided  in  and  by  the  First  Agreement 
that  the  Syndicate  should  within  two  years  from  the  date  thereof  sell,  assign, 
convey  and  transfer  to  a  Company  or  Corporation  formed  under  proper  au- 
thority having  power  to  construct  and  operate  the  said  works  all  the  rights  and 
franchises  by  the  First  Agreement  given  and  conferred  to  and  upon  the  Syn- 
dicate and  in  accordance  with  such  provision  and  pursuant  thereto  the  said 
Syndicate  by  an  Indenture  of  Assignment  bearing  date  the  21st  day  of  March, 
1903,  did  sell,  assign,  convey  and  transfer  to  the  Electrical  Development  Com- 
pany of  Ontario,  Limited,  being  the  Company  hereto  of  the  Secjond  Part,  its 
successors  and  assigns,  the  said  agreement  of  29th  January,  1903,  meaning  the 
First  Agreement  together  with  all  the  rights  and  franchises  given  and  Ipon- 
f erred  thereby  and  all  benefits  and  advantageg!  to  be  derived  therefrom. 

And  Whereas  the  locations  of  the  several  works  authorized  under  the 
First  Agreement  which  have  been  constructed  or  which  are  in  process  of  con- 
Btruction  are  shewn  in  black  lines  upon  the  accompanying  map  marked  ''0'*. 

And  Whereas,  the  Company  represent  that  the  quantity  of  water  inter- 
cepted by  the  works,  authorized  by  their  first  Agreement  is  sufficient  to  enable 
power  to  be  developed  in  excess  of  the  amount  already  authorized  by  such  first 
agreement,  which  if  not  sepured  and  made  sure  of  while  construction  of  works 
under  First  Agreement  is  proceeding,  would  be  to  lose  the  utilization  of  such 
excess  of  water  forever. 

AlND  Whereas,  the  location  of  the  new  works  which  the  Company  now 
desirei  to  construct  are  shewn  in  red  lines  and  figures  upon  the  accompanying 
map  or  plan  marked  *'0"  and  which  may  be  described  as  follows :  — 

(a)  To  remove  the  Masonry  Revetment  Wall  1,  5,  6,  constructed  by  the 
Company. 

(6).  To  build  an  outer  line  of  Arched  Masonry  Sheer  Ice  Booms  from 
or  near  the  point  1,  to  or  near  the  point  2,  and  an  inner  line  from  or  near  the 
point  3  to  or  near  the  point  4. 

(c).  To  construct  a  second  Power  House  with  Rack,  Screen,  Gate  House 
Wheelpit,  Penstocks  and  machinery  within  the  area  marked  3,  4,  7,  8,  the  de- 
sign and  construction  of  which  shall  be  of  the  same  general  character  as  has 
been  authorized  and  approved  of  by  the  Commissioners  for  the  Power  House 
provided  for  under  the  terms  of  the  First  Agreement. 

(d).  To  terrace  the  front  of  the  building  in  a  manner  to  be  approved  of 
by  the  Commissioners. 

(e).  To  barry  the  electricity  generated  in  the  second  Power  House  to 
points  beyond  the  Park  by  means  of  underground  conduits,  carried  under  the 
surface  of  the  Park  and  under  the  Pipe  Lines  of  the  Ontario  Power  Company 
in  a  manner  to  be  approved  of  by  the  Commisisoners. 
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(/).  To  construct  a  Masonry  lined  tail  race  tunnel  with,  branch  tunneb 
on  either  side  of  the  wheelpit  to  carry  the  discharge  water  from  the  wheels  of 
the  second  Power  House  to  the  Biver  below  the  Falls. 

Now  Therefore  this  Agreement  Witnesseth  as  follows,  that  is  to  say : 

1.  For  the  purpose  of  generating  electricity  and  pneumatic  power  or 
other  power  for  commercial  use  to  be  transmitted  and  capable  of  being  trans- 
mitted to  places  beyond  the  Park,  The  Commissioners  hereby  grant  to  the 
Company  subject  to  the  consent  and  approval  of  the  proper  authority  and  save 
as  hereafter  limited,  a  license  irrevocable  to  take  and  use  any  excess  of  water, 
which  may  be  found  within  the  Forebay  and  works  of  the  Company  con- 
structed in  accordance  with  the  terms  of  the  First  Agrement  over  and  above 
the  amount  required  to  generate  the  125,  000  electrical  horse  power  heretofore  • 
granted  for  the  purpose  of  developing  such  additional  electrical  pneumatic  or 
other  power  as  the  capacity  of  the  Forebay  and  works  may  or  can  supply. 
Provided,  however,  that  the  Company  shall  not  develop  more  than  125,000 
electrical  horse  power  under  this  Agreement.  Provided  also  that  these  pres- 
ents are  not  construed  as  expressing  or  implying  any  covenants  by  the  Com- 
missioners in  respect  of  the  rights  hereby  created  or  for  title  or  quiet  posses- 
sion. 

2.  For  the  purposes  aforesaid  the  Commissioners  further  grant  to  the 
Company  the  right  to  construct  and  build  and  do  and  perform  and  operate  the 
works  as  hereinbefore  and  again  hereinafter  described  and  located  in  Red 
lines  and  figures  upon  the  map  or  plan  marked  ^'0"  hereto  annexed  and  en- 
titled "Plan  attached  to  agreement  dated  Ninth  of  January  1905,  made  by 
the  Commissioners  of  the  Queen  Victoria  Niagara  Falls  Park  with  the  Elec;- 
trical  Development  Company  of  Ontario,  Limited,  for  power  privileges  within 
the  Park'\  and  which  map  or  plan  is  identified  by  the  seals  and  signatures  of 
the  parties  hereto. 

3.  The  several  works  which  the  Company  are  by  these  presents  granted 
the  right  and  authorized  to  ]gerf  orm,  execute  and  construct  are  such  as  are  laid 
down  and  described  on  the  said  Map  or  Plan  in  red  lines ;  and  more  particu- 
larly specified  as  hereinbefore  recited  in  sections  A.  B.  C.  D.  E.  and  F.  of 
this  agreement. 

Such  grant  by  this  and  the  two  preceding  paragraphs  for  the  purpose  of 
suy^h  additional  output  or  for  any  purpose  in  this  agreement  contained,  shall 
not  be  Used  or  be  capable  of  being  used  in  derogation  or  diminution  of  right 
of  use  of  the  waters  of  the  Niagara  River  already  granted  by  the  Commis- 
sioners to  other  grantees  so  that  such  grantees  cannot  obtain  the  necessary 
supply  of  water  as  in  their  respective  agreements  provided. 

4.  The  license  by  these  presents  granted  and  more  particularly  defined 
and  specified  in  paragraphs  numbered  one  and  two  hereof,  shall  commence  on 
the  date  of  these  presents  and  shall  extend  subject  to  the  fulfil- 
ment by  the  Company  of  all  conditions,  provisions  and  stipula- 
tions herein  contained  to  and  until  the  first  day  of  February, 
1953,  nevertheless  it  i*?  expressly  understood  and  agreed  that  the 
Company  shall  not  be  bound  to  forthwith  exercise  its  rights  hereunder 
but  may  do  so  at  it»  option  at  any  time  within  ten  years  from  the  date  of  the 
first  output  of  power  under  the  First  Agreement,  and  the  Company  ehall  ""ive 
to  the  Commissioners  six  months  notice  in  writing  of  the  time  when  it  will 
commence  operations  hereunder  and  from  and  after  the  time  mentioned  in 
the  said  notice  all  the  provisions  of  this  agreement  shall  immediately  come  'n- 
to  full  force  and  operation,  and  it  is  further  agreed  that  in  the  meantime  and 
until  the  time  fixed  in  the  said  notice  the  Company  shall  pay  to  the  Commis- 
sioners for  such  rights  of  option  the  sum  of  |5,000  per  annum  payable  half- 
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yearly  in  advaAce  on  the  first  days  of  April,  and  October  in  each  year  (and 
proportionate  payment  on  the  first  day  of  Aprilf,  1905,  commencing  from  the 
execution  of  this  agreement  until  siich  time  as  the. Company  shall  have  de- 
veloped and  iold  for  commercial  use  one-half  of  the  125,000  horse  power  au- 
thorized to  be  developed  by  the  Company  under  the  First  Agreement  then 
from  and  after  such  time  the  Company  will  pay  to  the  Commissioners  the  sum 
of  f  10,000  per  annum  payable  half-yearly  on  the  first  days  of  April  and  Octo- 
ber in  each  year  until  the  time  when  the  Company  shall  develop  for  sale 
power  under  the  terms  of  this  agreement ;  whereupon  the  Company  in  addition 
to  the  sums  payable  to  the  Commissioners  under  paragraph  14  of  the  First 
Agreement  will  pay  to  the  Commissioners  the  sum  of  |15,000  per  annum  in 
half-yearly  payments  in  advance  oti  the  first  days  of  April  and  October  in  each 
year,  and  also  such  sums  for  each  horse  power  developed  •hereunder  and  sold 
as  provided  by  paragraph  14  of  the  First  Agreement  in  respect  of  the  rentals 
for  -ruch  sales  of  the  electrical  or  other  horse  power,  payable  by  the  Company 
to  the  Commissioners  under  the  First  Agreement. 

Provided  thai  in  case  of  the  failure  by  the  Company  to  give  the  said  no- 
tice within  the  said  period  of  ten  years,  from  the  date  of  the  first  output  of 
power  under  their  first  Agreements,  or  in  case  of  default  in  the  payment  of 
any  of  the  said  hn!f  yrarly  payments  of  Two  thousand  five  hundred  dollars  or 
Five  thousand  dollars,  or  as  the  rentals  may  be  increased  by  the  generation 
of  additional  power,  as  the  case  may  be,  the  Lieutenant-Qovemor-in-Council 
may  declare  this  agp  oment,  the  liberties,  licenses,  powers  and  authorities  so 
granted  and  of  pmjtv  of  them  to  be  forfeited  and  void  and  thenceforth  after 
such  declaration  the  same  shall  cease  and  determine  and  be  utterly  void  and 
o£  no  efTect  'i^  »JsreTer. 

It  H  further  m  vided  that  if  the  Company  «leti-rmine  not  to  exercise  its 
rights  hereunder  it  shall  be  entitled  to  give  notice  in  writing  to  that  effect  to 
the  Commissioners  at  any  time  within  three  months  before  the  expiration  of 
the  period  of  ten  years  from  the  date  of  the  first  output  of  power  under  the 
said  First  Agreement  and  in  such  case  all  further  payments  by  the  Company 
to  the  Commissioners  hereunder  shall  cease. 

5.  It  is  hereby  expressly  provided  »that  one-half  of  the  power  to  be  gen- 
erated hereunder  shall  from  time  to  time  be  available  for  the  use  of  any  Mu- 
nicipality or  Municipalities  within  the  Province  of  Ontario  for  the  purpose 
of  operating  a  municipal  system  of  lighting,  heating  or  other  public  utilities, 
ihen  owned  or  which  may  hereafter  be  owned  by  such  municipality  or  mu- 
nicipalities to  be  delivered  at  and  taken  from  any  of  the  Compony's  Trans- 
?*onner  Houses  at  the  works  of  the  Company  at  Niagara  Falls  and  whenever 
the  additional  electrical,  pneumatic  or  other  horse  power  or  any  part  thereof 
to  be  generated  under  this  agreement  shall  be  available  for  use,  then  the  Com- 
pany shall  supply  to  such  municipalities  as  shall  make  application  therefor 
one-half  of  the  said  power.  .The  price  to  be  paid  by  such  municipalities  for 
the  said  power  may  be  fixed  by  the  Lieutenant-Govemor-in-Council  who  may 
also  fix  the  price  every  fifteen  years  thereafter  during  the  continuance  of  this 
agreement  or  any  renewal  thereof;  and  in  determining  the  said  price  the 
Lieutenant-Governor-in-Council  may  inquire  as  to  the  price  paid  for  power 
by  other  consumers  receiving  electrical  energy  from  the  said  Company  in  On- 
tario, the  price  paid  by  private  consumers  in  the  case  of  electrical  energy  pro- 
duced by  steam  power  or  water  power  in  Ontario  and  the  various  conditions 
which  in  the  opinion  of  the  said  Lieutenant-Go vemor-in-Council  might  be 
necessary  to  determine  the  matter  in  issue. 

And  it  is  Ftjbther  Pbovided  that  the  quantities  to  be  supplied  to  each 
applicant  municipality,  the  priority  of  use  to  be  enjoyed  by  such  municipal- 
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ity,  .the  periods  of  using  the  same,  and  the  fixing  of  a  reasonable  period  where 
such  municipality  having  temporarily  waived  or  declined  to  use  power  its 
rights  may  be  revived  to  .be  in  accordance  with  any  general  legislation  by  the 
Legislature  of  Ontario,  or  if  no  such  general  legislation  then  as  the  Lieuten- 
ant-Governor-in-Council  m#iy  determine. 

6.  This  agreement  shall  be  taken  to  supplement  the  First  Agreement  and 
all  the  terms  conditions  and  provisions  of  the  First  agreement  shall,  so  far  as 
applicable,  apply  to  the  works  authorized  by  these  presents  and  the  execution 
and  carrying  out  thereof. 

7.  And  for  greater  certainty,  but  not  so  as  to  restrict  the  generality  of 
the  foregoing,  it  is  hereby  further  declared  and  agreed  that  if  on  the  first 
day  of  February  1953  the  terms  of  the  said  license  as  limited  by  paragraph  14 
of  the  First  agreement  shall  have  terminated  (and  not  otherwise  terminated 
by  the  terms  and  conditions  or  provisions  of  the  said  First  agreement  .or  of 
this  agreement  or  of  either  of  them)  renewal  of  the  terms  or  re-adjustment  of 
the  rentals  or  both,  as  provided  by  the  First  Agreement  and  this  agreement, 
shall  be  made  in  accordance  With  the  provisions  of  paragraph  15  of  the  said 
First  agreement. 

8.  And  Further,  for  greater  certainty  but  not  so  as  to  restrict  the 
generality  of  paragraph  six  of  this  agreement  it  is  hereby  declared  and  agreed 
that  the  following  paragraphs  of  the  first  agreement  where  applicable  shall 
apply  and  be  taken  to  be  inserted  herein  and  thereby  to  form  part  of  this 
agreement  namely,  8,  9,  10,  11,  12,  13,  16,  16,  17,  18,  20,  21,  22,  24,  25,  26,  28. 

9,  This  agreement  shall  have  no  force  or  effect  until  approved  by  the  Lieu- 
tenant-Govemor7in-Council  nor  operative  unless  and  until,  ratified  and  con- 
firmed by  the  Legislative  Assembly  of  Ontario ;  but  the  rights  and  privileges 
hereby  granted  shall,  after  the  ratification  and  confirmation  of  the  Legislative 
Assembly,  have  force  and  effect  from  the  date  of  this  agreement ;  provided  that 
this  agreement  shall  not  restrain  or  affect  the  power  of  the  Commissioners  to 
control  the  construction  of  works  or  direct  the  manner  in  which  works  may  be 
done  and  performed,  within  or  over  the  area  authorized  by  the  First  agree- 
ment, although  the  area  and  location  thereof  may  also  be  wtihin  the  area  and 
limits  the  subject  of  the  License  described  in  this  agreement. 

In  Witness  Whereof  the  Corporate  Seal  of  the  Commisisoners  hath 
been  hereunto  affixed  by  their  Chairman  who  has  also  signed  these  presents  in 
certification  of  due  execution  hereof  by  the  Commissioners  and  the  corporate 
seal  of  the  Company  has  been  hereunto  affixed  by  the  President  who  has  also 
signed  these  presents  in  certification  of  the  due  execution  hereof  by  the  Com- 
pany on  the  day  and  year  first  aforesaid. 

The  Commissioners  6t  the  Queen  Victoria  Niagara  Falls  Park. 

(Seal). 
Witness. — 

(SGD.)    James  Wilson. 

(Sgd.)    J.  W.  Langmuir, 

Chairman. 

The  Electrical  Development  Company  of  Ontario,  Limited. 

(Seal). 
(Sgd.)     Henry  M.  Pellatt, 

President, 

(Sgd).     H.  G.  NiCHOLLS. 

Secretary. 

Witness. — 

(Sgd).     H.  H.  Macrae. 
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REPORT 


OP  THE 


COMMISSIONER   OF   PUBLIC  WORKS 

FOB  THE 

PROVINCE   OF   ONTARIO 

FOR    THE    YEAR    ENDING    3lsr    DECEMBER, 

1904. 


To  His  Honor  Wm.  Mortimer  Clark,  K.C, 

Lieutenant-Governor  of  the  Province  of  Ontario,  etc. 

As  required  by  the  provisions  of  the  statute  in  that  behalf,  I  beg  to  sub- 
mit the  reports  of  the  Departmental  Architect,  Engineer,  Superintendent  of 
Colonization  Boads  and  the  Accountant  and  Law  Clerk  for  the  year  1904. 

The  report  of  the  Architect  gives  details  of  the  works  in  connection  with 
the  maintenance  of  the  Legislative  and  Departmental  Buildings,  and  of  the 
construction,  and  completion  of  additions  to  the  buildings  at  the  several 
Public  Institutions,  and  other  Provincial  Buildings  under  capital  accoifut. 

The  report  of  thft  Engineer  contains  details  of  the  work  at  the  several 
reserve  dams;  timber  dams  and  slides  and  swing  and  fixed  bridges  crossing 
same;  the  blasting,  dredging  and  improving  channels  of  navigation,  and 
clearing  and  dredging  streams,  etc. ;  and  tabulated  statement  showing  the 
mileage  of  completed  railways  and  the  number  of  miles  now  under  construc- 
tion. 

The  report  of  the  Superintendent  of  Colonization  Roads  gives  details  of 
the  works,  etc.,  in  connection  with  the  building  and  repairs  to  colonization 
fend  mining  roads  during  the  year  1904. 

The  Accountant's  Statement  No.  1  shows  the  expenditure  on  maintenance 
and  repairs  accouni-  for  Government  and  departmental  buildings,  instititu- 
tions,  etc.,  for  the  year  1904;  Statement  No.  2  shows  the  expenditure  on  capi- 
tal account  for  public  buildings  and  works,  roads,  railways,  etc.,  for  the 
year  1904;  Statement  No.  3  shows  the  total  expenditure  on  capital  account 
for  public  buildings  and  works,  roads,  railways,  etc.,  from  the  Ist  of  July, 
1867  to  the  31st  December,  1904;  and  No.  4  is  a  classified  statement  showing 
(a)  the  expenditure  for  four  years  and  six  months  from  1st  July,  1867,  to 
3l8t  December,  1871;  (b)  the  expenditure  for  thirty-three  years  from  the 
Ist  January,  1872,  to  31st  December,  1904;  and  (c)  the  grand  total  of  expen- 
diture from  1st  July,  1867,  to  31st  December,  1904. 

The  Law  Clerk's  Statement  No.  5  shows  the  several  contracts  and  bonds 
entered  into  during  the  year  1904. 

Respectfully  submitted, 

J.  0.  REATJME,  Commissioner. 
Department  of  Public  Works,  Ontario, 

February,  1905. 
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REPORT  OF  THE  ARCHITECT. 

Toronto,  20th  March,  1905. 
To  The  Hon.  J.  0.  Reaume, 

Commissioner  of  Public  Works,  Ontario. 

Sir  :  — I  have  the  honor  to  submit  the  following  annual  report  upon 
the  works  carried  on  by  the  Architect's  branch  of  your  Department. 

Government  House. 

The  general  repairs  to  the  buildings,  fences  and  walks  were  made  as  re- 
quired. It  was  found  necessary  to  reconstruct  the  whole  of  the  roof  of  the 
large  Conservatory,  owing  to  the  decaying  of  the  timbers.  New  glass  was 
placed  on  the  roof  and  all  the  woodwork  put  in  good  repair  and  painted.  A 
new  boiler  was  installed  and  improvements  were  made  in  the  heating  ap- 
paratus in  connection  with  the  main  building. 

Cement  side  walks  were  laid  in  front  of  the  grounds  on  King  and  Simcoe 
streets  by  the  City,  the  Government  paying  one-half  the  cost  of  same. 

Parliament  Buildings. 
• 

The  usual  amount  of  repairs  have  been  made  to  the  roof  and  building 
generally.  On  the  night  of  the  17th  of  March  I  regret  to  state  that  a  lire 
occurred  in  the  centre  of  the  building  on  the  ground  floor  in  the  main  cor- 
ridor, at  a  point  where  the  Telegraph  Company's  lines  enter  the  col'riclor 
through  the  floor.  As  an  electric  storm  was  raging  at  that  time,  it  was 
supposed  that  the  lightning  entered  the  building  by  this  line,  burned  out  the 
fuse  and  set  fire  to  the  counter  upon  which  the  operator's  instruments  were 
placed.  From  these  lines  the  current  jumped  to  the  electric  lighting  wires 
in  the  basement.  Fortunately,  before  the  fire  had  gained  much  headway,  it 
was  discovered  by  the  night  watchmen  and  firemen,  who  with  the  aid  of  the 
fire  pump  and  hose  in  the  building,  had  it  well  under  control  before  the  ar- 
rival of  the  fire  brigade.  To  provide  against  danger  from  this  source  in 
the  future,  the  telegraph  lines  have  been  re-arranged  and  the  wires  run  in 
an  iron  conduit,  suspended  from  the  ceiling  and  entering  the  building 
through  a  fireproof  box  with  patent  safety  fuses.  To  further  insure  fhe 
safety  of  the  building  against  fire,  the  whole  of  the  electric  lighting  plant 
was  carefully  overhauled.  The  old  wires  which  were  found  to  be  damaged 
or  worn  were  removed,  and  all  the  old  types  of  fuses  which  were  installed 
when  the  building  was  first  erected,  have  been  removed  and  replaced  by  ap- 
proved enclosed  fuses.  Porcelain  tubes,  knobs,  and  asbestos  cloth  and  flex- 
ible conduit  have  been  used  with  discretion  throughout  the  installation,  and 
practically  everything  that  appeared  to  be  defective  has  been  removed  and 
made  safe. 

A  second  fire,  but  less  extensive,  occurred  on  the  morning  of  December 
6th  in  the  vault  under  the  main  entrance  steps,  where  the  waste  papers  of  the 
various  departments  are  stored  prior  to  being  removed  from  the  premises,  and 
was  supposed  to  have  been  caused  by  unused  matches,  which,  it  was  stated, 
were  frequently  found  among  the  sweepings,  and  were  thrown  into  the  waste 
paper  baskets  by  persons  cleaning  the  rooms.  To  prevent  a  re-occurrence  of 
a  fire  from  this  source,  orders  were  given  to  the  caretakers  of  the  different 
Departments  to  carry  all  sweepings  direct  to  the  furnace  in  the  boiler  room. 

[7] 
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OsGOQDE  Hall,  Toronto. 

The  expenditure  required  in  connection  with  this  building  was  for  re- 
pairs to  roofs  and  walks,  roadways,  cleaning,  painting,  furnishings,  etc.,  for 
fhe  Judges'  departments  and  offices.  Repairs  were  also  made  in  the  floor 
of  the  boiler  house,  the  old  brick  floor  which  was  badly  out  of  repair  was 
taken  up  and  relaid  with  cement;  considerable  repairs  will  have  to  be  made 
to  the  roof  of  this  building  next  season. 

Educational  Department,  Normal  and  Model  Schools,  Toronto. 

Ordinary  repairs  have  been  attended  to.  The  ceilings  in  several  of  !ne 
class-rooms,  the  plaster  of  which  was  falling  down,  have  been  re-covered 
with  sheet  steel,  painted  in  an  artistic  manner,  greatly  improving  the  appear- 
ance and  lighting  of  the  rooms.  The  class-rooms  were  papered  and  painted, 
as  also  was  the  passage  way  between  the  Normal  and  Model  Schools. 

Furniture,  tools,  etc.,  were  supplied,  as  required,  to  the  Domestic 
Science  and  Manual  Training  Departments,  and  additional  seats  purchased 
for  the  Chemical  Lecture  room. 

Cement  walks  were  laid  from  the  east  and  west  entrance  of  the  Normal 
School,  connecting  with  the  main  walks  leading  to  Gerrard  Street,  the  work 
being  done  under  contract  by  The  Harvard  &  Leach  Company. 

Electric  Light  fixtures  were  installed  in  the  new  additions  to  the  Nor- 
mal School. 

Normal  and  Model  Schools,  Ottawa. 

The  work  done  during  the  past  year  to  this  institution  consisted  mainly 
of  repairs  to  the  buildings,  yards  and  fences.  The  rooms  formerly  used  as 
men's  cloak  room  and  lavatory  in  the  Normal  School,  have  been  altered  and 
fitted  up  for  a  Manual  Training  class  room,  and  has  been  fully  equipped  with 
the  most  modern  apparatus  for  the  purposes  required.  A  new  Lavatory  has 
been  constructed  under  the  stairway  in  corridor  for  this  Department,  and 
fitted  with  the  latest  sanitary  appliances. 

Improvements  have  been  made  to  the  lighting  of  some  of  the  class- 
rooms by  placing  Luxfer  Prisms  in  the  sashes.  As  the  lighting  of  these 
rooms  has  been  very  much  increased,  it  is  intended  to  apply  the  tuxfer 
Prisms  in  some  of  the  other  rooms  during  the  next  season. 

Asylum  for  Insane,  Toronto. 

Most  of  the  work  in  connection  with  the  institiition  was  done  this  year 
under  the  Inspector's  Department.  The  work  done  under  this  department 
consisted  of  the  re-construction  of  the  pillars  to  the  east  and  west  entrances 
to  the  Asylum  grounds  on  Queen  Street,  which  were  in  danger  of  falling. 
They  were  taken  down  and  rebuilt  in  a  substantial  manner.  The  work  was 
done  under  contract  by  Messrs.  Brown  &  Love. 

New  gates  were  also  supplied  and  erected.  Repairs  were  attended  to 
where  necessary  and  some  minor  improvements  made  in  connection  with  the 
heating  apparatus  in  the  main  building. 

Asylum  for  Insane,  Mimico. 

General  repairs  have  been  made  to  the  various  buildings,  and  consider- 
able repairs  were  made  to  the  intake  pipe  from  the  Lake  in  connecfion  with 
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the  water  works  supplyinii:  the  institution,  which  was  found  to  be  leak- 
ing badly  in  some  of  the  joints.  These  repairs  can  only  be  considered  tem- 
porary, as  I  am  of  the  opinion  that  it  is  impossible  under  the  present  condi- 
tions to  prevent  the  pipe  from  leaking.  It  now  lies  on  the  bottom  extend- 
ing into  the  Lake  about  1,400  feet  beyond  the  Dock  without  protection  of 
any  kind  and  is  consequently  moved  to  and  fro  by  the  action  of  tie  waves 
during  a  storm.  It  will  probably  be  necessary  to  cut  a  chase  into  the  rock 
and  let  the  pipe  into  it  and  extend  the  Dock  until  deep  water  is  reached, 
laying  the  pipe  alongside  of  it.  If  the  Dock  were  extended,  it  would  facili- 
tate the  delivery  of  coal,  which  could  be  brought  in  vessels,  and  which  is 
now  brought  by  rail  to  Mimico  Station,  a  distance  of  one  and  one-half  miles 
from  the  instituton,  and  from  there  has  to  be  carted  to  the  bulding. 

Gegenstrom  Bathing  Apparatus  (spray  bath^)  have  been  fitted  up  in  the 
bathrooms  of  two  cottages  and  the  floors  laid  with  tile. 

Asylum  foe  Insake,  London. 

A  large  amount  of  work  has  been  done  on  this  institution  in  the  way 
of  repairs  and  improvements.  The  carpenter  and  attendant's  house,  situ- 
ated on  Dundas  Street,  opposite  the  entrance  to  the  institution  grounds,  has 
been  raised  one  storey. 

The  bams  and  stables  on  the  Trebilcock  farm,  recently  purchased,  have 
been  practically  re-constructed  and  put  in  good  order. 

The  roof  over  the  coal  vault  m  connection  with  the  main  building  has 
been  re-constructed,  the  old  roof  having  been  found  to  be  worn  out  and  be- 
yond repair. 

The  addition  to  the  carpenter  shop  commenced  last  year  has  been  com- 
pleted, with  the  exception  of  some  macliinery  required  and  which  should  be 
installed  next  year,  A  new  hot-water  boiler  has  been  placed  in  the  Medi- 
cal Superintendent's  residence,  the  old  one  having  given  out. 

A  100  h.p.  multitubular  boiler  has  been  erected  in  the  main  boiler 
house  to  take  the  place  of  two  smaller  boilers  that  were  condemned  as  being 
unfit  for  further  service.  The  work  was  done  under  contract  by  Messrs. 
Leonard  &  Sons  of  London. 

A  balcony  has  been  erected  at  the  end  of  B  corridor  on  the  women's  side 
in  the  main  building,  {wo  storeys  in  height.  It  is  proposed  to  erect  a  simi- 
lar balcony  at  the  opposite  end  of  the  building  next  year. 

Radiators  have  been  supplied  for  additional  heating  in  the  main  build- 
ing and  a  hot  water  heating  apparatus  has  been  erected  in  the  greenhouse. 

New  baths  for  patients  have  been  supplied  where  found  to  be  necessary. 
The  usual  general  repairs  have  been  made  to  the  main  building,  cottages  and 
outbuildings  and  the  work  as  far  as  possible  has  been  done  by  contract,  the 
material  having  been  purchased  in  the  same  way. 

The  main  reservoir  for  water  supply,  which  has  been  under  construc- 
tion for  about  two  years,  has  been  completed,  the  work  being  done  by  Asylum 
labor. 

Asylum  foe  Insane,  Kingston. 

The  Nurses'  Home  was  completed  early  in  the  season  and  has  been  occu- 
pied since  last  May,  the  interior  finished  wood  work  having  been  done  by 
the  patients. 

Several  improvements  have  been  made  in  the  north  cottage,  particularly 
in  the  plumbing  work.  The  work  in  connection  with  the  installation  of  the 
100  h.  p.  boiler  and  connections,  which  had  to  be  postponed  from  last  year. 
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owing  to  the  contractors,  Messrs.  Selby  &  Youlden,  being  unable  to  procure 
material  as  specified,  has  been  completed.  The  brick  setting  was  done  by 
men  employed  by  the  Department  and  the  steam  connections  by  Messrs. 
Elliott  Bros. 

The  building  formerly  known  as  the  gas  house,  and  which  has  been  in 
disuse  since  the  use  of  gas  was  discontinued  four  years  ago,  is  being  con- 
verted into  a  cold-storage  building  and  is  near  completion,  the  work  being 
done  by  men  employed  by  the  Department  under  the  Foreman  Carpenter  of 
the  institution.      The  building  will  be  completed  in  time  for  the  season's  ice. 

A  new  house  has  been  erected  on  the  Asylum  grounds  for  the  Butcher, 
the  old  house  being  considered  unfit  for  habitation. 

A  new  furnace  has  been  installed  in  the  New  Court  building,  the  old 
one  being  unfit  for  service.  New  baths  and  w.  c.'s  have  been  supplied  to 
the  main  building  and  cottages  as  required.  Outside  repairs  to  the  build- 
ings generally  have  been  attended  to. 

BnocKviLLE  Asylum. 

A  curling  and  skating  rink  for  the  use  of  the  patients  of  the  Institu- 
tion has  been  erected,  the  work  being  done  under  contract  by  Messrs.  O'Dris- 
col  and  Fitzpatrick  of  Brockville. 

A  contract  was  awarded  to  Messrs.  Deegan  &  Co.,  of  Brockville  for  im- 
provements to  the  eavetroughs  and  the  gutters  of  the  main  building,  which 
it  was  impossible  to  keep  water-tight,  owing  to  faulty  construction.  About 
half  the  work  has  been  done.  It  will  be  resumed  as  soon  as  the  weather  will 
permit. 

Two  of  the  bathrooms  in  the  main  building  have  been  fitted  up  with  the 
Gegenstrom  spray  bathing  system,  the  floors  having  been  tiled  and  the  rooms 
properly  prepared  to  receive  the  same. 

New  wash  trays  and  an  extractor  have  been  provided  for  the  Laundry 
anu  an  engine  has  been  installed  in  the  carpenter  shop.  Repairs  generally 
have  been  made. 

CoBOURG  Asylum. 

The  contract  for  the  Medical  Superintendent's  residence,  the  plans  for 
which  were  prepared  last  year,  was  awarded  to  Messrs.  Oake  &  Oake,  Con- 
tractors of  Cobourg,  with  the  exception  of  the  heating  and  plumbing,  tie 
former  being  awarded  to  Mr.  W.  II.  Whitelaw  and  the  latter  to  Messrs. 
Climo  Bros.,  of  the  same  place.  The  building  is  now  finished  with  the  ex- 
ception of  a  few  minor  details. 

Plans,  etc.,  were  prepared  for  a  root  house,  but  as  the  amount  appro- 
priated in  this  year's  estimates  was  insufficient  for  the  requirements,  the 
work  was  postponed  until  next  year.  Repairs  to  buildings,  etc.,  have  been 
made. 

OiiiLLiA  Asylum. 

A  contract  was  awarded  to  the  Poison  Iron  Works  Co.,  Toronto,- for  tie 
installation  of  two  150  H.P.  Heine  Water  Tube  Boilers  in  the  main  boiler 
house,  to  take  the  place  of  four  old  Fitzgibbons'  Boilers,  which  had  been 
condemned  as  unfit  for  further  service.  The  contract  has  Feen  completed. 
The  bricking  in  and  the  steam  connections  were  made  by  men  employed  by 
the  Department,  under  the  supervision  of  the  Engineer  of  the  Institution. 
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Necessary  alterations  were  made  in  the  Boiler  house  to  receive  these 
boilers.  Before  the  plant  is  completed,  other  alterations  will  have  to  be 
made.  The  Underfeed  stokers  formerly  attached  to  the  old  boilers  have 
been  attached  to  the  new  ones  and  put  in  good  working  order,  the  work  being 
done  by  Jones  Underfeed  Stoker  Company. 

The  Oegenstrom  Bathing  Apparatus  has  also  been  installed  in  two  of  the 
bathrooms  in  this  institution.  The  floors  of  the  rooms  have  been  tiled  and 
the  other  bathing  appliances  re-arranged  to  conform  with  the  new  conditions. 
The  work  was  done  by  the  plumber  of  this  Department,  and  the  tile  flooring 
by  The  Canada  Plate  &  Window  Glass  Company,  of  Toronto. 

Verandahs  have  been  erected  in  front  of  four  of  the  cottages  occupied 
by  the  officials.  Repairs  generally  have  been  attended  to  by  the  Asylum 
authorities. 

Asylum  for  Epileptics,  Oxford. 

The  work  on  the  two  cottages  commenced  last  year  is  practically  com- 
pleted. The  plans  and  specifications  were  prepared  for  an  Administration 
Building  and  the  contract  awarded  to  Mr.  Wm.  Griffiths  of  Woodstock,  for 
the  constructional  work,  including  stone  work,  brick  work,  carpenter  work, 
plastering,  painting,  galvanized  iron  work  and  slating.  The  buildng  has 
been  roofed  in  and  should  be  completed  before  the  1st  of  June  next.  The 
contract  for  heating  and  plumbing  of  the  Administration  Building  and  Cot- 
tages was  awarded  to  Messrs.  Purdy,  Mansell  &  Co. ;  the  contract  for  elec- 
tric lighting  to  Messrs.  McDonald  &  Wilson,  and  the  contract  for  electrical 
fixtures  to  The  Keith  &  Fitzsimmons  Company,  all  of  Toronto.  The  con- 
tracts with  the  exception  of  those  for  the  Administration  building  are  about 
completed.  This  building  has  been  located  at  a  distance  of  about  150  feet  in 
front  and  to  the  south  of  the  cottages  on  the  brow  of  the  hill.  It  is  three 
stories  in  height,  and  has  a  frontage  of  50  feet,  with  a  depth  of  80  feet. 
The  main  portion  of  the  lower  floor  is  divided  into  Superintendent's  Office, 
General  Office,  Bursar's  Office,  Dispensary,  and  dining-room  for  the  offi- 
cials. The  kitchen,  scullery,  pantry,  etc.,  are  sifuafed  in  the  rear  portion 
of  the  building.  The  two  upper  floors  are  divided  into  living  rooms  for  the 
Hedical  Superintendent,  Matron  and  servants.  The  building  has  been  de- 
signed to  harmonize  with  the  cottages  and  in  conformity  with  the  general 
scheme. 

Considerable  work  should  be  done  next  year  in  repairing  the  fences 
and  roadways  and  laying  of  walks,  drains,  etc. 

A  favorable  contract  has  been  entered  into  with  the  City  of  Woodstock 
Electric  Light  Co.  for  supplying  current  for  lighting  and  power  for  mo- 
tors, which  will  be  used  in  connection  with  the  ventilating  system.  TEe 
pole  line  has  been  laid  and  wired  from  the  town  to  the  bulidings.  The 
Transformers  are  about  all  that  are  required  to  complete  the  contract. 

Negotiations  were  entered  into  with  the  City  of  Woodstock  Water 
Works  Company,  with  a  view  of  obtaining  a  water  supply  from  them  for 
tne  institution  and  which  I  understand  is  still  under  consideration.  A 
well  has  also  been  sunk  on  the  premises  with  a  view  of  obtaining  a  water 
supply  from  the  numerous  springs  in  the  neighborhood. 

Asylum  por  Insane,  Penetanguishene. 

On  the  19th  of  March  last,  I  was  instructed  to  make  an  inspection  of 
the  Reformatory  for  Boys  at  Penetang  with  a  view  of  changing  the  institu- 
tion info  an  Asylum  for  Insane.  I  at  once  prepared  plans  and  specifications 
and  the  work  was  commenced  on  the  28th  of  March  and  the  building  oecu- 
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pied  by  patients  in  the  latter  part  of  August.  When  the  Inspectors  of  Pri- 
sons and  Asylums  and  myself  paid  a  visit  to  the  Institution  on  the  23rd  of 
March,  it  was  then  thought  that  with  some  changes  and  additions  the  main 
building  could  be  utilized  without  the  extensive  alterations  that  were  after- 
wards found  to  be  necessary,  including  the  cooking  apparatus  in  kitchen 
which  had  to  be  entirely  remodelled  and  renewed,  as  also  the  steam  and 
water  connections,  drainage  and  a  new  cement  floor,  smoke  stack  and  ventil- 
ator, and  entire  new  plumbing.  A  sheeted  partition  was  erected  across  the 
end  of  the  dining-room  from  floor  to  ceiling  17  feet  in  height,  with  a  division 
in  the  centre  forming  Pantry  off  the  Kitchen  and  Bread  room  off  the  Bak- 
ery, the  former  being  fitted  with  enclosed  shelving  (dresser)  on  three  sides 
and  the  latter  with  open  shelving,  from  the  Kitchen  Pantry  a  Dumb  Waiter 
has  been  erected  leading  to  the  men's  dining  room  on  the  upper  floor,  new 
bread  troughs,  boards,  etc.,  were  fitted  up  in  the  Bakery,  a  pantry  was  also 
erected  at  the  opposite  end  of  the  dining  room  for  the  officials.  On  May  13tli 
I  visited  the  buildings  in  company  with  the  Hon.  the  Provincial  Secretary, 
the  Inspector  of  Asylums  and  the  Matron  of  the  Institution.  At  that  time 
changes  were  made  in  the  location  of  the  patients,  the  first  intention  being 
that  the  building  was  to  be  occupied  altogether  by  women,  it  was  then  decid- 
ed that  the  south  wing  should  be  occupied  by  men,  which  necessitated  the 
fitting  up  of  additional  plumbing  on  each  floor  and  dividing  doors  for  corri- 
dors. The  location  of  the  store  in  ba^ement  for  dry  stores  was  changed  and 
the  location  of  wet  store  and  cold  storage  was  also  decided  upon  at  this  time. 
Three  apartments  on  the  west  side  adjoining  each  other  containing  isolation 
cells  were  selected  for  stores  and  cold  storage,  necessitating  the  tearing  down 
of  the  cells,  recoiling  the  rooms  and  laying  new  cement  floors;  a  roadway 
has  been  constructed  leading  to  same  from  the  main  road  to  permit  of  goods 
being  brought  directly  to  these  apartments,  formerly  the  stores  were  carried 
through  the  Main  dining-room  along  the  corridor  and  down  the  main  stairs 
— an  arrangement  which  probably  furnished  work  for  the  former  inmates  but 
could  not  be  performed  by  aged  lunatics  for  which  this  Institution  has  been 
altered.  The  stores  have  been  completely  fitted  up  with  new  shelving,  coun- 
ters and  tables.  For  sanitary  reasons  a  large  amount  of  work  had  to  be 
done,  the  sheeting  all  round  the  walls  of  the  wings  was  removed  and  wood 
fibre  plaster  substituted,  considerable  of  the  old  flooring  was  badly  shrunk 
and  the  joints  filled  with  an  accumulation  of  filth  which  could  not  be  re- 
moved, the  old  flooring  was  taken  up  and  new  flooring  laid.  Other  portions 
of  the  old  flooring  that  was  worn  rough  was  planed  off  and  the  whole  of  the 
floors  throughout  the  building  given  two  coats  of  oil.  It  was  also  found 
necessary  to  paint  the  whole  of  the  walls  and  ceilings,  excepting  the  Office. 
Matron's,  Chief  Attendant's  room  and  Officers'  Dining-room,  which  have  been 
papered. 

The  electric  wiring  on  examination  was  found  in  many  places  to  be 
badly  worn  as  were  most  of  the  cutouts,  which  were  of  a  pattern  not  now 
accepted  by  the  Underwriters,  but  would  probably  have  been  accepted  by 
them  when  the  work  was  done  twelve  years  since.  There  was  no  porcelain 
or  other  insulation  excepting  the  rubber  covering  on  wires,  which  where  ex- 
posed were  carried  on  wood  cleats.  Under  the  circumstances  and  after  the 
experience  we  had  in  connection  with  the  wirincr  of  the  Parliament  Buildines 
a  short  time-  previous,  and  to  ensure  the  safety  of  the  biiildini?  and  inmates, 
the  whole  of  the  building  had  to  be  practically  rewired,  iisincr  such  portions 
of  the  old  wirincr  found  to  be  in  good  condition,  properly  insulated  with  por- 
celain cleats  and  merle.  The  above  also  applies  to  the  .Medical  Ruperintend- 
ent's   house,   the  Assistant  to  the   Medical   Superintendent's,   the   Bursar's 
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house,  the  outside  Foreman's  house,  and  two  cottages  which  have  been  con- 
verted into  a  boarding  house  for  the  attendants.  The  Laundry  building  was 
aJso  wired  for  electric  light.  Inexpensive  fixtures  were  provided  where  neces- 
sary for  the  various  buildings.  A  new  hot  water  heater  necessitated  by  the 
increased  plumbing  appliances  has  been  installed  in  the  boiler  house.  The 
underground  steam  main  from  the  Laundry  building  to  the  Elitchen  in  the 
main  building  which  conveys  steam  from  the  boilers  in  the  Laundry  had  to 
be  renewed,  as  also  the  mains  and  returns  to  the  large  radiators  in  dormitories, 
which  had  never  worked  effectively  and  in  consequence  the  rooms  were  not 
properly  heated.  Additional  radiators  were  placed  where  required.  It  was 
found  necessary  to  raise  the  radiators  and  mains  on  the  ground  floor  to  allow 
the  condensation  to  flow  freely.  The  boilers  in  the  main  boiler-house  and 
Laundry  had  to  be  overhauled  and  considerable  of  the  bricking-in  rebuilt,  a 
new  smoke  stack  being  put  on  the  latter.  An  expenditure  which  it  was  im- 
possible to  foresee  was  the  rebuilding  of  the  whole  of  the  laundry  building, 
excepting  that  portion  occupied  by  the  boilers,  from  above  the  foundations. 
It  was  not  discovered  until  holes  were  being  cut  in  the  walls  for  tie  rods 
that  the  building  hau  originally  been  built  of  wood  and  then  encased  on  both 
sides  with  one-half  brick  in  thickness;  the  wood  was  found  to  be  completely 
rotted  out  which  accounted  for  the  spreading  and  cracking  of  some  of  the 
walls,  as  it  was  not  possible  to  tie  the  work  together,  and  the  walls  would 
not  for  one  single  day  stand  the  oscillation  which  would  be  caused  by  the 
machinery  to  be  installed;  they  were  taken  down  and  rebuilt;  as  many  of 
the  old  bricks  as  were  found  to  be  sound  were  used  again  and  an  entire  new 
roof  with  the  exception  of  rafters  was  put  on  and  covered  wiiEh  galvanized 
iron.  The  Laundry  has  been  equipped  with  up-to-date  machinery,  which 
was  supplied  and  installed  by  the  Toronto  Laundry  Machinery  Co.,  under 
contract. 

It  should  also  be  explained  that  all  of  the  buildings  in  connection  with 
the  Reformatory  for  Boys,  with  the  exception  of  the  Main  JBuilding,  the 
Warden's  residence  and  the  Assistant  Warden's  residence  and  the  barn  and 
stables  were  found  to  be  in  a  most  delapidated  condition.  New  plumbing 
was  put  in  the  Assistant  to  the  Superintendent's  residence  and  the  Bursar's 
house.  With  a  view  to  economizing  fuel,  furnaces  have  been  put  in  the 
Bursar's  house,  the  outside  Foreman's  house  and  Attendants'  Boarding- 
house,  all  of  which  were  formerly  heated  by  stoves. 

The  Superintendent's,  Assistant  to  the  Superintendent's,  Bursar's,  Chief 
Attendant's  and  Attendants'  houses  have  been  papered  and  painted  and  for 
all  of  which  no  provision  could  be  made  in  the  estimates  as  the  disposition  of 
the  houses  was  not  decided  on  until  the  oflicials  were,  appointed  in  August. 
Nearly  twice  the  amount  of  work  as  was  at  first  contemplated  has  been 
done,  yet  nothing  has  been  done  that  was  not  absolutely  necessary.  There 
still  remaiiis  the  altering  of  other  buildings  next  year  to  accommodate  200 
more  patients,  and  although  the  amount  expended  may  seem  large,  when 
the  cost  per  capata  is  compared  with  other  Institutions  it  will  be  found  to 
be  much  below  the  average. 

School  of  Peactical  Science. 

The  constructional  work  in  connection  with  the  Chemistry  and  Mining 
Building  is  practically  completed.  Some  parts  of  the  equipment  have  been 
installed  and  classes  will  be  held  in  Geology  and  Mineralogy  when  the 
school  re-opens  next  month. 


1 


14  THE  REPORT  OF  THE  No.  7 


Contracts  were  awarded  during  the  past  year  as  follows :  For  plumbing 
equipment,  steam  heating  and  ventilation,  Messrs.  Purdy,  Mansell  &  Com- 
pany of  Toronto.  For  the  Jones  Underfeed  Kjiokers  to  boilers,  to  The  Jones 
Underfeed  Stoker  Company  of  Brantford.  For  electric  light  and  power 
plant  and  for  plumbing  in  lavatories,  to  Messrs.  W.  J.  McGuire  &  Company, 
of  Toronto.  For  engines  and  dynamos  in  connection  with  the  electric  power 
plant  to  The  Electrical  Construction  Co.,  of  London.  For  the  plumbing 
work  in  connection  with  the  equipment  of  the  Laboratories  to  The  Keith  A 
Fitzsimmons  Company,  of  Toronto.  For  the  equipment  and  furnishings  for 
Laboratories,  class-rooms,  etc.,  including  tables,  bookcases,  fume  cabinets, 
etc.,  etc.,  for  the  Chemical  and  Mining  section  to  The  Canada  Furniture 
Co.,  with  head  office  at  Toronto.  For  the  Electro  Chemistry  section  to  the 
Burton  &  Baldwin  Company,  of  Hamilton.  For  the  Geology  and  Mineral- 
ogy and  Executive  section  to  The  Chas.  Rogers  Sons  Company  of  Toronto. 
For  seating  of  class-rooms  to  The  Bennett  Furnishing  Company  of  London. 
All  of  the  above  contracts  with  the  exception  of  The  Canada  Furniture  Co., 
and  The  Keith  &  Fitzsimmons  Co.,  are  nearly  completed.  These  should  be 
finished  by  the  middle  of  May. 

All  the  work  in  connection  with  the  Milling  Building  for  which  the 
contracts  were  awarded  last  year,  has  been  completed  and  most  of  the  ma- 
chinery installed. 

The  grounds  around  the  buildings  have  been  graded  and  sodding  done 
as  far  as  the  weather  would  permit.  A  roadway  has  been  constructed  to 
the  east  of  the  buildings,  and  cement  sidewalks  and  approaches  to  entrances 
have  been  laid  on  the  grounds.  Owing  to  the  lateness  of  the  season  it  was 
impossible  to  complete  this  work,  which  should  be  finished  early  in  the 
spriAg. 

Repairs  have  been  made  to  the  old  School  of  Science  Building  where 
necessary  and  the  building  has  been  kept  in  good  order  genearlly. 

Agriculture  College. 

Improvements  have  been  made  in  the  heating  of  the  Physical  and  Bio- 
logical Laboratory   Building,   which  will  save  fuel  and  labor.       The  sys- 
tem installed  at  the  erection  of  the  building,  known  as  the  hot  blast  ventila- 
ting and  heating  fan  system,  was  found  to  be  expensive  in  operation  on 
account  of  its  having  to  be  run  night  and  day.      A  direct  radiation  auxiliary 
system  to  be  used  in  conjunction  with  the  fan  system,  has  been  installed  at 
a  comparatively  slight  cost.       The  work  was  done  by  the  Engineer  of  the 
School  in  a  satisfactory  manner.       Improvements  have  been  made  in  the 
Lavatory  in   connection  with  the  main   building.       The   old  water-closets 
have  been  removed,  a  new  cement  floor  has  been  laid,  and  entire  new  plumb- 
ing apparatus  installed  on  the  ground  floor.       On  the  floor  above  this,  the 
room  formerly  occupied  by  the  T.M.C.A.,  has  been  converted  into  a  bath- 
room, in  which  a  tile  floor  has  been  laid  and  a  modern  system  of  bathing 
appliances   installed,    including  shower-baths,    etc.        The   work   was  done 
under  contract  by  Messrs.  Malcolm  &  Gibbs,  of  Guelph.       An  additiof  was 
also  built  for  a  hose-reel  station  for  fire  protection  purposes. 

Mercer  Reformatory. 

The  re-construction  of  the  laundry  has  been  completed.  The  old  hot- 
water  heater  in  connection  with  the  water  supply,  which  was  worn  oat,  has 
been  replaced  by  a  new  one.  Repairs  to  building  have  been  made  including 
plumbing,  slating,  galvanized  iron  work,  painting,  etc. 
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Institution  for  Deaf  and  Dumb. 

Two  steam  heating  boilers  of  100  h.p.  each  have  been  erected  in  the 
main  boiler  house,  to  take  the  place  of  three  old  boilers,  two  of  which  were 
condemned.  The  fourth  was  repaired  and  removed  to  the  boiler  house  at 
the  pumping  station  to  take  the  place  of  one  of  .the  old  boilers  unfit  for  f  ur- 
tlier  service.  The  work  was  carried  on  under  contract  by  the  W^terous 
Engine  Works  Co.,  of  Brantford.  The  contract  for  bricking-in  the  work 
boilers  was  awarded  to  Mr.  J.  Koss,  of  Belleville^  All  of  the  work  has  been 
completed.  Some  necessary  repairs  were  made  to  the  boiler  house,  includ- 
ing cement  floor,  and  repairs  were  also  made  to  the  buildings,  walks,  drains, 
etc. 

Institution  foil  the  Blind. 

An  addition  has  been  erected  on  the  girls'  side  of  the  main  building 
for  a  Lavatory,  which  has  been  equipped  with  modem  plumbing  appliances. 
The  contract  for  the  erection  of  the  building  was  awarded  to  Messrs.  Scultz 
Bros.,  of  Brantford.  The  plumbing  and  heating  was  done  by  naen  employ- 
ed by  the  Department.  A  silo  constructed  of  cement  has  been  erected  ad- 
joining the  bam.  Th©  work  was  done  under  contract  by  Mr.  J,  Howey 
of  Brantford. 

3,000  square  feet  of  cement  walks  with  surface  drainage  and  catch  basin 
were  laid  in  the  grounds,  Thia  work  also  was  done  under  contract  by  Mr,  J. 
Howey.  Some  necessary  improvements  and  repairs  were  made  to  the  sewer. 
General  repairs  were  attended  to. 

•  * 

Dairy  School,  Kingston. 

An  additional  storey  has  been  erected  on  this  building  and  the  whole 
of  the  interior  of  the  lower  floor  remodelled  and  divided  into  butter-making 
room,  cheese  department,  lecture  room,  pre:3-room,  store-rooms,  etc.  TKe 
upper  floor  is  divided  into  Superintendent's  Office,  General  Oflice,  Library, 
milk-testing  room,  instructors'  room,  etc.,  and  large  lecture  room.  An 
addition  has  also  been  erected  at  the  side  for  a  workshop.  The  whole  build- 
ing has  been  properly  equipped  with  the  most  improved  apparatus  for  all 
branches.  The  work  including  erection,  plumbing  and  heating,  was  done 
by  Messrs.  McKelvey  &  Birch,  Contractors  of  Kingston,  to  whom  the  con- 
tract was  awarded,  and  the  electric  wiring  and  fixtures  by  Brock  &  Halliday 
of  Kingston.  It  was  also  necessary  to  install  a  new  boiler  and  pump,  the 
old  oue  not  being  of  sufficient  capacity  to  heat  the  additional  storey.  The 
work  was  done  by  Messrs.  Selby  &  Youlden  of  Kingston. 

Algoma  District. 

A  hot  water  heating  apparatus  has  been  installed  in  the  Court  House 
and  Gaol  and  Gaoler's  residence,  all  of  which  has  been  wired  for  electric 
light.  The  work  was  executed  by  the  following  contractors  :  Messrs.  J.  J, 
Culiton  &  Co.,  heating;  Mr.  Geo.  Woolrich,  plumbing,  and  The  Sault  Elec- 
tric Light  Co.,  electric  lighting,  all  of  Sault  Ste.  Marie:  the  electric  wir- 
ing and  fixtures  by  McDonald  &  Willson  of  Toronto.  Repairs  have  been 
maoe  to  the  buildings,  and  furniture  has  been  supplied. 

Thunder  Bay  District. 

A  vault  has  been  erected  in  connection  with  the  Court  House,  Port  Ar- 
thur. The  work  was  done  under  contract  by  Mr.  Thos.  Hanley  of  Port 
Arthur.      The  metallic  fittings  were  supplied  by  The  Office  Specialty  Com- 
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pany,  of  Toronto,  and  the  iron  doors  and  shutters  by  The  Goldie  &  McCul- 
lough  Co.,  of  Gait. 

Improvements  have  been  made  to  the  heating  system  in  the  Court 
House  and  Gaol  at  Port  Arthur. 

Hepairs  have  been  made  to  the  buildings  in  the    district   and 
furniture  has  been  supplied 'as  required. 

MUSKOKA  DiSTEICT. 

Improvements  have  been  made  in  the  heating  apparatus  in  the  Gaol  and 
Gaoler's  residence  at  Bracebridge.  The  work  was  done  under  contract  oy 
IViessrs.  Harris  &  Robertson  of  Toronto. 

Repairs  were  made  to  the  Court  House  and  Gaol  at  Burk's  Falls,  the 
interiors  of  which  were  painted  and  the  hallways  and  offices  papered.  Other 
repairs  were  attended  to. 

NipissiNG  District. 

An  addition  has  been  built  to  the  Registry  Office  at  North  Bay,  for  a 
Lands'  Title  Office  with  vault  attached.  The  contract  for  the  interior  of 
the  building  was  awarded  to  Mr.  W.  A.  Martin,  Contractor  of  North  Bay. 
The  iron  doors  and  shutters  by  J.  &  J.  Taylor  of  Toronto,  and  the  contract 
for  metallic  vault  fittings  has  been  awarded  to  the  Office  Specialty  Company 
of  Toronto.  Repairs  have  been  made  to  the  Court  House  and  Gaol  at  North 
Bay,  and  the  Court  room  and  legal  offices  have  been  painted,  etc. 

New  entrance  steps  have  been  erected  to  the  Court  House  with  cement 
walk  to  the  street. 

A  Lock-up  has  been  erected  at  Dry  den.  A  grant  of  f600  to  the  Municipal- 
ity has  been  included  in  this  year's  estimates  towards  the  erection  of  the 
buiAv^mg. 

A  small  house  has  been  erected  for  the  Gaoler  at  Sturgeon  Falls,  the 
work  being  under  contract  by  Meagan  Serre  Planing  Company. 

Repairs  have  been  made  to  the  Gaol  at  Mattawa.  A  lock-up  has  been 
erected  at  Chelmsford,  by  the  Municipality,  $500.00  being  granted  By  the 
Government  towards  the  cost  of  the  erection  of  same. 

Pakry  Sound  District. 

Repairs  were  made  to  the  Gaol  and  Court  House  at  Parry  Sound  and 
the  brick  work  of  the  Gaol  was  tuck-pointed. 

Repairs  were  made  to  the  Court  House  and  Gaol  at  Burk's  Falls,  the 
interior  of  which  was  painted  and  the  roof  re-shingled.' 

Rainy  River  District. 

The  Registry  Office  at  Port  Prancis  has  been  completed  and  equipped 
with  vault,  fittings,  etc. 

Improvements  have  been  made  in  the  heating  and  plumbing  in  the  Gaol 
at  Rat  Portapre,  the  work  having  been  done  under  contract  by  Wells  4  Em- 
merson  of  that  place.  Repairs  to  buildings  throughout  the  district  have 
been  attended  to. 

All  of  which  is  respectfully  submitted. 

I  have  the  honor  to  remain.  Sir, 

Your  obedient  servant, 

F.  R.  Heakes, 

Architect. 
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REPORT  OF  THE  ENGINEER. 

Toronto,  March  6th,  1905. 

The  Hon.  J.  0.  Reaume, 

Commissioner  of  Public  Works,  Ontario. 

Sni, — J  have  the  honor  to  report  respecting  the  engineering  works  that 
have  been  constructed,  the  repairs  and  improvements  made  to  the  bridges, 
locks,  dams,  etc.,  drainage  works  that  have  received  aid  under  the  Provin- 
cial Drainage  Aid  Act,  and  the  extension  of  railways  in  the  Province  of 
Ontario  during  the  year    1904. 

Bridge  at  Gombermere. 

Work  was  begun  on  the  reconstruction  of  the  bridge  over  the  Mada- 
waska  River,  in  the  Village  of  Gombermere,  late  in  the  season  of  1903. 
A  full  description  of  the  structure  was  given  in  the  report  of  that  year.  The 
work  was  satisfactorily  completed  and  opened  for  traflSc  about  the  end  of 
January,  1904. 

Steel  Bridge  at  outlet  of  Lake  of  the  Woods. 

The  old  floating  bridge  across  the  easterly  branch  of  the  Winnipeg 
River,  in  the  Town  of  Rat  Portage,  having  become  entirely  inadequate  for 
the  traffic  over  it,  the  construction  of  a  steel  bridjge  on  concrete  piers  and 
abutments  was  commenced  in  the  fall  of  the  year  1903. 

The  bridge  is  now  nearing  completion,  and  consists  of  three  spans 
121'8*%  152*,  ,and  138',  respectively.  The  contract  for  the  steel  super- 
structure was  awarded  to  the  Locomotive  and  Machine  Company,  of  Mon- 
treal, Limited,  their  tender  being  the  lowest,  |12,450.00.  The  type  of 
trusses  is  known  as  the  Pratt  single  intersection,  is  stiff  rivetted  through- 
out. The  width  of  the  roadway  is  18  feet,  and  provision  is  made  for  adding 
at  a  future  time  a  footwalk,  six  feet  in  width,  the  southerly  truss  being 
made  sufficiently  heavy  to  carry  the  additional  load. 

As  reported  last  year,  the  substructure  was  erected  by  Messrs,  Kelly 
Bros.,  contractors  of  Rat  Portage,  and  conaists  of  two  concrete  abutments 
on  rock  foundation,  and  two  concrete  piers  on  pile  foundation.  The  piles 
which  are  about  50  feet  in  length  reaching  to  rock,  were  driven  in  a  depth 
of  28  feet  of  water  through  blue  clay,  and  are  protected  by  a  casing  of  crib- 
work  filled  with  stone. 

It  is  expected  that  the  work  will  be  completed  and  the  bridge  opened 
for  traffic  early  in  March.       The  new  bridge  will  be  much  appreciated  by  1 

the  citizens  of  Rat  Portage,  who,  for  some  years  back,  have  been  subjected  ! 

to  great  inconvenience  through  the  dangerous  condition  of  the  old,  partly 
submerged  bridge. 

SwijTG  Bridge,  Maqnetawan  River,  Cons.  8  and  9,  Ryerson. 

The  work  on  this  bridge  was  well  advanced  at  the  close  of  the  year 
1903,  and  was  completed  early  in  the  month  of  March,  1904.  Upon  the 
opening  of  navigation  Mr.  Andrew  Miller  was  appointed  to  attend  to  swing- 
ing the  bridge. 

2  P.w. 
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Stanley  Buidge,  Thunder  Bay  District. 

Stanley  bridge  across  Kaministiquia  Eiver  at  Stanley  Junction,  twenty- 
two  miles  westerly  from  Port  Arthur,  has  a  total  length  of  761 '6".  The 
southerly  portion  was  re-built  during  the  year  1903,  for  a  length  of  469'4'\ 
The  remaining  portion  across  the  northerly  channel  was  renewed  during 
February  and  March  of  the  present  year,  and  consists  of  five  spans  35 '6' \ 
49'0'S  50'6",  51'6",  and  34'0'',  respectively.  The  piers,  10^6"  in  width, 
are  constructed  of  12"  x  12"  timbers,  with  cut-water  fronts  protected  by 
3"  planks  and  iron  plates. 

Blind  Eivee  Bridge. 

The  work  of  building  a  new  bridge  in  the  Village  of  Blind  River  was 
well  advanced  at  the  close  of  the  year  1903.  The  bridge  and  foundations 
are  constructed  of  timber.  It  has  a  total  length  of  340  feet;  two  spans  are 
60  feet,  three  40  feet,  and  three  20  feet  each.  The  work  was  fully  com- 
pleted early  in  February. 

Seguin  River  Bridge,  Parry  Sound. 

The  substructure  of  this  bridge  was  constructed  by  the  municipality  of 
Parry  Sound.  An  appropriation  was  made  at  the  last  session  of  the  Leg- 
islature to  provide  for  the  steel  superstructure.  The  bridge  was  completed 
and  opened  for  traffic  in  February,  and  consists  of  two  spans  of  65  feet  each, 
and  one  span  of  70  feet.  It  has  a  roadway  16  f^et  in  width,  and  a  footwalk 
5  feet  in  width.  The  steel  superstructure  was  erected  by  the  Hamilton 
Bridge  Works  Company,  of  Hamilton,  Ontario,  at  a  coat  of  |3, 685.00. 

Severn  Bridge  in  Morrison. 

An  appropriation  of  $2,500.00  was  maiie  at  the  last  session  of  the  Leg- 
islature to  cover  one-half  the  cost  of  a  steel  bridge  across  the  Severn  Eiver 
a  short  distance  above  Sparrow  Lake,  connecting  the  Township  of  North 
Orillia,  in  the  County  of  S.imcoe,  with  the  Township  of  Morrison,  in  the 
District  of  Muskoka.  The  County  of  Simcoe  was  to  pay  the  remaining 
one-half  of  the  cost.  The  work  was  undertaken  by  the  County  of  Simcoe; 
the  plans  and  specifications  were  supplied  by  the  Department.  The  length 
of  the  bridge  is  204  feet,  and  consists  of  two  spans  supported  on  concrete 
abutments  and  centre  pier.  The  abutments  are  20  feet  long,  4*10"  wide 
at  the  base,  ^11*'  wide  at  the  top,  and  210  feet  high.  The  foundations  on 
the  Simcoe  side  was  continued  down  to  the  rock,  an  additional  depth  of  4 
feet,  and  on  the  Muskoka  side  the  foundation  was  consolidated  by  driving 
32  piles  to  a  depth  of  15  feet,  the  tops  of  the  piles  being  two  feet  below  ex- 
treme low  water.  The  centre  pier  was  built  upon  rock  at  a  depth  of  9'2"  at 
low  water.  It  has  a  length  of  25  feet,  a  bottom  width  of  5'4",  and  a  top 
width  of  3'6'\  and  is  carried  to  a  height  of  16  feet  above  the  ordinary  sum- 
mer level,  which  permits  the  steamboats  that  ply  on  the  river  from  the 
Grand  Trunk  Railway  station,  Severn  Bridge,  to  Sparrow  Lake,  to  pas? 
undernT>ath. 

The  approaches  are  filled  with  stone  and  earth  and  protected  with  ctee 
piling  of  cedar  above  and  below  the  concrete  abutments.  The  piers  and 
abutments  were  completed  in  a  satisfactory  manner  by  Mr.  J.  0.  Coates, 
contractor,  of  Orillia,  for  the  sum  of  §3,377.00. 

2a  p.w 
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The  steel  superstnicture  is  under  contract  with  the  Hamilton  Bridge 
Works  Company,  of  Hamilton^  Ontario,  and  consists  of  two  spans  of  about 
102  feet  each,  with  a  roadway  14  feet  in  clear  width.  The  trusses  are  Pratt 
single  intersection,  pin-connected,  18  feet  in  height.  The  contract  price  is 
f2,950,  and  the  erection  of  the  bridge,  it  is  hoped,  will  be  completed  early 
in  the  New  Tear.  The  total  cost  of  the  bridge,  including  approaches, 
inspection,  and  other  expenses,  will  amount  to  |6,826.55. 

The  work  on  the  substructure  having  been  completed  early  in  December 
the  amount  of  the  grant,  f2,500,  was  paid  to  the  Treasurer  of  the  County 
of  Simcoe. 

Baysville  Bridge. 

The  old  timber  bridge  in  the  Village  of  Baysville  across  the  south  branch 
of  the  Muskoka  River  having  become  decayed  and  unsafe  for  heavy  traffic, 
an  appropriation  of  f2,000.00  was  made  last  session  to  assist  the  munici- 
pality of  McLean  and^Ridout  to  replace  it  by  a  new  bridge.  The  len 
of  the  old  bridge  was  300  feet,  but  in  rebuilding  a  new  site  was  selected  by 
the  municipality  a  short  distance  up  the  stream  on  the  line  of  River  Street, 
where  the  length  of  the  bridge  was  reduced  to  200  feet. 

The  work  has  been  carried  on  by  the  municipality,  and  a  permanent 
steel  bridge  on  concrete  foundations  is  about  completed.  The  substructure 
:^on£i8te  of  concrete  abutments  20  feet  in  length,  5*6"  in  '^idth  at  the  base, 
3'0"  in  width  at.  top,  12  feet  high,  with  wing  walls  7  feet  in  length.  The 
foundation  on  the  northerly  side  is  on  solid  rock  in  two  feet  of  water;  on 
the  southerly  side  the  foundation  was  consolidated  by  driving  pilea  to  ^ 
depth  of  14  feet.  The  centre  pier  is  of  concrete  26  feet  in  length  at  the 
bottom,  18  feet  at  the  top,  5'6"  in  width  at  the  bottom,  3'3"  at  the  top,  12 
feet  in  height.  This  pier  rests  upon  a  crib  IX)  feet  in  width,  26  feet  in 
length,  and  9*6"  in  height,  compactly  filled  with  stone,  and  rests  upon  solid 
rock. 

The  substructure  was  built  by  Mr.  Warren  Moore,  contractor,  at  a  cost  . 
of  fl,090.00,  the  cement  being  furnished  by  the  municipality  at  an  addi- 
tional cost  of  1420.12. 

The  superstructure  consists  of  two  spans  of  100  feet  each,  with  a  road- 
way 14  feet  wide.  The  trusses  are  known  as  Pratt  single  intersection,  pin- 
connected,  and  are  17  feet  high.  The  Hamilton  Bridge  Works  Company, 
of  Hamilton,  have  the  contract,  the  amount  being  ^2,816.00.  The  town- 
ship is  to  supply  the  timber  for  flooring  and  poles  for  falsework. 

The  work  waB  inspected  in  December.  The  steel  was  delivered  upon 
the  site,  and  the  flubstructure  was  nearing  completion.  The  amount  of  the 
grant  was,  therefore,  paid  to  the  Treasurer  of  the  municipality  of  McLean 
and  Ridout. 

Calabogie  Bridge. 

This  bridge  crosses  the  Madawaska  River  on  lot  No".  18,  concession  10, 
Township  of  Bagot,  in  the  Village  of  Calabogie,  at  a  point  where  an  island 
divides  the  stream  into  two  channels.  It  was  the  intention  of  the  munici- 
pality to  renew  the  portion  over  the  northerly  channel  in  timber,  and  a  grant 
of  $800.00  was  made  towards  the  work  at  the  last  session  of  the  Legislature. 
A  permanent  steel  structure  has,  however,  been  erected  over  this  channel 
at  a  cost  of  $2,400.00,  and  the  municipality  hopes  for  a  larger  grant  in  con- 
sideration of  the  permanency  of  the  work  done. 

The  bridge  consists  of  one  span  of  104  feet,  and  is  of  steel,  built  and 
erected  by  the  Messrs.   Dixon  Bros.,   of  Campbellford,   according  to  their 
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standard  type  of  roadway  bridges,  at  a  cost  of  |1,700.00.  TKe  abutments 
which  supported  the  previous  wooden  bridge  were  repaired  and  renewed,  and, 
being  entirely  of  cedar,  are  safe  for  many  years.  The  work  was  inspected 
early  in  October,  and  found  satisfactorily  completed.  The  amount  of  the 
grant  was,  therefore,  paid  to  the  Treasurer  of  the  Township  of  Bagot. 

Echo  River  Bridge. 

A  bridge  acrose  the  Echo  River  in  the  Indian  Reserve  a  short  distance 
from  Echo  Bay  station  had  become  decayed  and  worn  out,  and  a  new  struc- 
ture on  the  site  of  the  old  one  was  erected  during  the  month  of  October. 
The  new  bridge  consists  of  two  spans  of  51 '6"  each,  Queen  trusses,  and  73 
feet  trestle  approaches,  making  the  total  length  of  the  bridge  182  feet; 
thQ  width  of  the  bridge  being  14  feet  in  the  clear.  The  bridge  is  supported 
on  piers  6  feet  in  width  formed  of  cedar  piles  and  pile  trestle  bents.  The 
work  was  carried  out  by  men  employed  under  a  competent  foreman,  Mr. 
Robert  Laing,  and  has  been  satisfactorily  completed  at  a  cost  of  fl,332.11. 

Wasdale  Bridge. 

A  grant  of  11^000.00  was  voted  towards  a  bridge  known  as  the  Wasdale 
bridge,  which  is  .situated  about  three  miles  from  Washago  station  on  the 
Grand  Trunk  Railway,  across  the  Severn  River,  which  forms  the  boundary 
at  this  point  between  the  Counties  of  Simcoe  and  Ontario,  and  is  very  close 
tt)  the  District  of  Muskoka,  The  superstructure  was  erected  by  the  Hamil- 
ton Bridge  Works  Company  at  a  cost  of  $2,035!00,  and  consists  of  two  War- 
ren truss  spans  68  feet  and  60  feet,  respectively,  the  width  of  roadway  being 
H  feet.  The  substructure  is  built  of  concrete.  The  abutments  are  24 
feet  in  length,  15  feet  in  height;  the  centre  pier  is  23  feet  long,  6  feet  wide 
at  the  bottom,  5  feet  wide  at  the  top,  13  feet  high,  and  is  supported  on  an  old 
.  wooden  crib  pier,  the  concrete  being  carried  down  two  feet  below  extreme 
low  water.  The  work  on  the  substructure  was  carried  out  by  men  employed 
under  the  supervision  of  an  official  of  the  Ontario  county  council.  The 
total  cost  of  the  work,  including  engineer's  and  commissioner's  fees,  was 
$3,839.50.  One-half  the  cost  was  paid  by  each  of  the  municipalities.  The 
grant  was,  therefore,  paid  in  equal  parts  to  the  Treasurers  of  the  Counties 
of  Ontario  and  Simcoe. 

Wahnapitae  River  Bridge  and  Approaches. 

The  work  carried  out  under  this  appropriation  was  the  construction  of 
a  bridge  over  the  Wahnapitae  River,  in  the  Village  of  Wahnapitae.  It 
consists  of  one  span  of  50  feet,  and  six  spans  of  20  feet,  making  a  total 
length  of  180  feet,  and  has  a  width  of  14  feet.  The  50  feet  span  is  sup- 
ported on  piers  formed  of  two  rows  of  piles,  and  the  20  feet  spans  on  pile 
trestles.  The  work  was  carried  out  in  a  satisfactory  manner  by  men  em- 
ployed under  a  competent  foreman,  Mr.  R.  H.  Patereon,  and  is  a  substan- 
tial structure.  The  work  on  the  approaches  was  carried  out  under  Mr.  W. 
J.  Brady  as  foreman,  and  included  repairs  and  improvements  on  the  road  to 
Bowland's  Landing  on  Wahnapitae  Lake,  a  distance  of  about  13  miles.  The 
work  on  the  approaches  and  road  consisted  of  brushing  out,  removing  stones, 
grading  and  ditching,  and  the  construction  of  6,164  feet  of  crossways  on  the 
difficult  hills  and  low  places.  A  small  bridge  about  34  feet  in  length  was 
built  acrosfl  a  stream  known  as  Emory's  Creek.       A  diversion  of  the  road 
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on  lots  No.  7  and  8,  concessions  1  and  2,  Township  of  Falconbridge,  about 
three-quarters  of  a  mile  in  length,  avoided  several  bad  hills.  Two  short 
diversions  were  alflo  made  on  concession  No.  3,  Township  of  Faloonbridge, 
in  all  about  one  and  one-half  miles  of  new  road.  Culverts  were  constructed, 
about  88  in  number,  chiefly  of  cedar. 

Black  Bridge  in  Draper  Township. 

A  grant  of  $1,500.00  was  made  towards  a  bridge  known  as  the  "Black 
Bridge"  across  the  south  branch  of  the  Muskoka  River,  on  the  8th  concession 
of  the  Township  of  Draper,  District  of  Muskoka,  conditional  that  the  balance 
of  the  cost  of  the  structure  should  be  provided  by  the  municipality. 

The  bridge  consists  of  two  spans  of  62'8"  each,  having  a  width  of  14 
feet  in  the  clear.  The  trusses  are  of  the  type  known  as  the  Warren  Pony 
truss.  They  are  of  steel,  and  were  supplied  and  erected  by  the  Hamilton 
Bridge  Works  Company,  for  $1,000.00  for  the  steel  work  only,  including 
steel  joists. 

The  abutments  are  of  concrete,  17  feet  in  Tength,  11  feet  in  height, 
and  have  a  bottom  width  of  4'6",  and  top  width  of  3'10'\  The  centre  pier 
had  been  rebuilt  of  timber  in  the  year  1901,  and  was  not  rebuilt  in  concrete 
during  the  past  season  owing  to  high  water.  ,  The  easterly  approach  is  83 
feet  in  length,  and  the  westerly  one  38  feet.  They  are  supported  on  timber 
trestle  bents;  the  total  length  of  the  flooring  being  227  feet. 

An  inspection  of  the  bridge  was  made  on  the  7th  of  December,  and  the 
amount  of  the  grant  was  paid  to  the  Treasurer  of  the  Township  of  Draper. 

Muskoka  Lakes  Works,  Wharf  at  Port  Carling. 

The  extension  of  the  wharf  at  Port  Carling  was  the  only  work  charge- 
able to  capital  account  on  Muskoka  Lakes  during  the  past  season. 

Owing  to  the  great  depth  of  water  at  a  comparatively  short  distancf 
from  the  shore,  the  wharf  could  not  be  economically  built  to  any  great  dis- 
tance outwards.  It  became  necessary,  therefore,  to  secure  a  portion  of  a 
water  lot  that  had  been  granted  to  a  private  owner  and  to  build  the  new 
wharf  nearly  parallel  to  the  shore. 

An  addition  of  127*6"  in  length,  16  feet  in  width,  was  constructed  to 
afford  much  needed  facilities  to  the  larger  steamers  for  the  transfer  of  pas- 
sengers and  baggage.  A  great  deal  of  delay  and  inconvenience  had  been 
experienced  in  former  years  through  lack  of  sufficient  wharf  accoqimoda- 
tion. 

Four  piers  16  feet  square  and  twenty  feet  apart  were  sunk  to  a  depth  of 
24  feet  and  filled  with  stone.  The  platform  was  formed  of  five  stringers 
12'*  X  12"  and  covered  with  3  inch  planking. 

Extensive  repairs  were  made  to  the  old  wharf,  which  were  charged  to 
the  account  of  maintenance  of  locks,  dams,  etc. 

Magnetawan  River  Works. — Lock  in  Vii/Iage  of  Magnetawan 

Extensive  /enewals  and  repairs  were  made  to  the  works  in  connection 
with  the  lock  in  the  Village  of  Magnetawan. 

The  wharf  above  the  lock  was  entirely  renewed.  The  dam  acrosa  the 
southerly  channel  was  rebuilt  from  low  water  up,  including^  a  new  stop-log 
platform  122  feet  in  length,  and  12  feet  in  width.  The  lock  wall  below 
the  lock  was  repaired  for  a  length  of  20  feet.  The  wall  was  taken  down 
1o  the  level  of  low  water  and  rebuilt  a  height  of  18  feet. 
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T^UEDGING  AT  BuRk's  PaLLS. 

The  machinery  of  the  dredge,  belonging  to  the  Department,  was  re- 
moved from  the  hull  at  Port  Carling  where  it  was  employed  during  the 
season  of  1903,  and  war  taken  to  Burk'e  Falls,  and  was  installed  in  the  hull 
on  the  Magnetawan  River-  Dredging  was  commenced  on  the  15th  of  June 
and  continued  until  the  end  of  July  to  enable  the  boats  plying  on  the  Mag- 
netawan River  to  reach  the  new  Grand  Trunk  Railway  docks  in  the  Town  of 
Burk's  Falls.      The  material  was  chiefly  gravel  and  boulders. 

On  the  completion  of  the  work  in,  the  town  the  dredge  was  taken  down 
the  river  to  Goo«P!  Lake,  and  two  days  were  spent  enlarging  the  outlet  to 
permit  logs  to  be  towed  out  of  Ooose  Lake  into  Magnetawan  River. 

Removing  Obstructions  in  Ahmic  Lake. 

After  finishing  the  work  at  Goose  Lake,  the  dredge  was  moved  down 
the  Magnetawan  River  to  the  lower  end  of  Ahmic  Lake.  Soundings  were 
taken  in  the  channel  to  the  mills  of  the  Croft  Lumber  Company.  A  rocky 
shoal  40  feet  in  length  was  found  with  a  depth  of  6*6"  of  water.  A  steam 
drill  was  employed  and  the  rock  removed  until  a  dei)th  of  7  feet  waa  made. 
Soundings  were  then  taken  in  the  channel  to  Ahmic  Harbour,  when  a  depth 
ot  7'10"  was  found,  with  a  width  of  46  feet.  The  channel  was  buoyed  on 
each  side ;  a  buoy  was  also  placed  on  Mud  Island  in  the  riv.er  about  one  mile 
below  the  Village  of  Magnetawan,  and  three  buoys  were  fixed  below  the 
swing  bridge  in  the  village. 

Deepening  Indian  River,  Keppel  and  Sarawac. 

A  re- vote  of  $1,600.00  was  taken  to  continue  the  work  of  deepening  the 
Indian  River,  in  the  Townships  of  Keppel  and  Sarawac.  As  reported  last 
year  the  work  was  commenced  at  the  lower  end  and  completed  for  a  distance 
of  2,000  feet,  when  the  water  rose  so  high  that  the  work  could  not  be  econ- 
omically carried  on.  The  work  was  resumed  in  the  month  of  June,  and  com- 
pleted in  October  of  the  present  year.  The  length  of  the  stream  improved 
extended  from  lot  No.  25  in  the  first  concession  of  Sarawac  to  the  northerly 
end  of  lot  No.  33  in  the  14th  concession  of  Keppel,  a  distance  of  16,400 
feet.  The  material  excavated  was  hard  gravel  and  boulders,  and  loose,  flat 
limestone  slabs.  The  work  was  done  by  men  employed  under  a  competent 
foreman. 

Mud  Laeie  Works,  Township  of  Keppel. 

Mud  Lake  is  tributary  to  the  Indian  River  described  above.  The  work 
IS  of  a  similar  character  and  will  provide  drainage  for  1,000  acres  of  land. 
The  amount  expended  was  $1,019.48.  The  lands  benefited  are  lots  Nos.  29, 
30,  31  and  32,  concessions  12  and  13,  and  lots  Nos.  31,  32  and  33,  concessions 
14,  Township  of  Keppel, 

North  River,  Township  of  Matchedash. 

An  appropriation  of  $600^00  was  made  at  the  last  session  of  the  Legis- 
lature to  remove  rock  obstructions  from  the  North  River  on  lot  No.  2,  con. 
4,  Township  of  Matchedash.  The  North  River  is  a  long  and  tortuous  stream 
that  empties  into  Matchedash  Bay  in  the  Township  of  Matchedash.      In  its 
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course  through  the  Townships  of  Orillia  and  Medonte  it  overflows  large  tracts 
of  good  agricultural  lands  which  will  be  greatly  benefited  by  these  works. 
It  is  expected  that  the  removal  of  these  rocks  will  permit  of  the  construction 
through  these  low  landa  of  good  roads  which  hitherto  it  was  almost  impos- 
siDle  to  construct. 

Obstructions  were  removed  at  three  points  on  lot  No.  2,  con.  4,  Matche- 
dash.  At  the  lower  point  where  there  is  a  waterfall  of  7  feet,  a  channel 
14  feet  wide,  2  feet  deep,  and  14  feet  in  length  was  excavated.  At  a  point 
about  1,450  feet  higher  up  the  stream  at  the  site  of  an  old  dam  formerly 
us  d  by  lumbermen,  a  channel  18  feet  wide,  3  feet  deep  and  40  feet  in  length 
was  made  in  solid  rock,  and  large  stones  and  boulders  were  removed  from  the 
channel.  At  a  point  a  short  distance  farther  up  the  stream  two  cuttings 
were  made  14  feet  in  width,  4  feet  in  depth  and  25  feet  in  length,  and  12 
feet  in  width,  3  feet  to  5  feet  in  depth,  and  16  feet  in  length,  respectively. 

Delta  Creek  Improvement. 

At  the  last  session  of  the  Legislature  an  appropriation  of  $100.00  was 
made  towards  cleaning  the  stream  between  the  Delta  Lakes,  in  the  County 
of  Leeds.  Work  was  commenced  in  the  month  of  September,  when  the 
old  sunken  logs  and  debris  were  removed  for  the  whole  length  of  the  creek. 
The  balance  of  the  appropriation  was  expended  in  removing  the  worst  bars 
in  the  stream. 

Maintenance  Locks,  Dams  and  Bridges. 

The  following  works  were  attended  to  out  of  the  appropriation  for  the 
maintenance  of  locks,  dams  and  bridges. 

Port  CarJing  Locl\ — Extensive  repairs  were  made  to  the  wharf  at  Port 
Carling  Lock.  The  following  lengths  were  rebuilt  from  below  the  water 
line:  On  the  north  side  of  canal,  56'  long,  6'6"  high;  46'  long,  6'0"  high; 
34'0"  long,  5'0''  hicrh;  4rO''  long,  4  feet  high;  on  the  south  side:  40''0'' 
long,  6'0"  high;  55'0"  long,  7 '0"  high.  The  whole  of  these  lengths  were 
replanked  12  feet  wide  with  3"  planking. 

Bala  Dam. —  New  stop-log  chains  were  provided  for  the  Bala  dam. 

Port  Sand  field  Bridge. — A  new  wheel  for  the  swing  bridge  at  Port  Sand- 
field  was  provided. 

Mary's  and  Fairy  LaJces  Lock. — Pour  new  lock  gates  were  provided  for 

the  Mary's  and  Fairy  Lakes  lock  during  the  month  of  March,   and  were 

completed  before  the  opening  of  navigation.       Repairs  were  made  to  the 

cribwork  below  the  lock;  a  portion  94  feet  in  length,  3  feet  in  height,  and  8 

feet  in  width,  was  renewed.       The  western  rest  pier  of  the  swing   bridge 

over  the  canal  was  renewed  from  the  water-line  upwards.       Its  dimensions 

are  25  feet  in  length  on  the  face,  30  feet  at  the  back,  and  8  feet  in  width, 

and  was  renewed  for  a  height  of  four  feet.      It  was  well  bolted  with  iron 

drift  bolts  and  filled  with  stone  and  gravel.       The  high  bridge  over  the 

Muskoka  Eiver  a  short  distance  above  the  .locks  was  supported  temporarily 

by  four  bents  being  placed  under  it.       This  bridge  has  a  span  of  100  feet. 

It  is  supported  on  high  trestles  to  allow  the  boats  to  pass  underneath.       An 

appropriation  will  be  required  for  renewing  it  during  the  season  of  1905. 
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The  swing  bridge  over  the  canal  will  also  require  to  be  renewed,  and 
I  would  recommend  that  both  of  these  bridges  be  constructed  of  steel. 

Balsam  River  Loch, — Kepairs  were  made  before  the  opening  of  naviga- 
'  tion  to  the  dam  at  the  Balsam  River  lock,  to  prevent  the  spring  freshet  from 
carrying  it  away.       It  will  require  to  be  rebuilt  at  an  early  date.      It  was 
temporarily  strengthened  by  building  piers  below  the  structure. 

Lindsay  Loch. — Sundry  repairs  were  made  to  thia  lock,  but  it  is  in 
such  a  decayed  condition  that  its  reconstruction  cannot  be  delayed  much 
longer.       Slight  repairs  were  made  to  the  swing  bridges  in  Lindsay. 

Young's  Point  Loch, — Some  necessary  repairs  were  made  to  the  lock 
gates,  the  wharf  and  the  swing  bridge.  The  swing  bridge  is  in  a  badly  de- 
cayed condition,  and  will  require  to  be  rebuilt  during  the  present  season. 

Reserve  Dams  on  Gull  and  Burnt  Rivers. — Repairs  were  made  to  the 
reserve  dams  on  the  Gull  and  Burnt  Rivers,  as  follows : 

DeviVs  Lahe  Dam, — A  new  slide  was  built  at  Devil's  Lake  to  replace 
the  old  one.  It  is  50  feet  long,  7  feet  wide  and  4  feet  high,  constructed  of 
6"  X  6"  timbers,  floored  with  birch  3  inches  in  thickness,  and  loaded  with 
stone.  The  front  of  the  dam  was  gravelled  and  made  tight.  One  new 
etop-log  was  provided. 

White  Lahe  Dam, — This  dajn  was  faced  up  in  front  6  feet  in  height 
with  two  thickneeses  of  inch  lumber  with  the  joints  broken.  The  dam  was 
gravelled  for  its  full  length. 

Otter  Lake  Dam, — This  dam  was  gravelled  in  front,  and  a  hole  under 
the  dam  was  filled  with  stone.  This  dam  is  in  a  very  decayed  condition 
and  requires  to  be  rebuilt. 

Farquhar  Lahe  Dam, — Two  new  oak  windlasses  were  supplied  to  this 
dam. 

Big  Bear  Lahe  Dam. — Two  new  oak  windlasses  were  also  supplied  to 
this  dam. 

Loon  Lahe  Dam. — This  dam  was  gravelled  in  front.  A  new  side  dam 
will  be  required. 

Paint  Lahe  Dam. — A  new  stop-log  platform  was  constructed  at  this 
dam  and  the  slide  was  repaired. 

Mississicua  Creeh  Dam. — The  dam  and  slide  at  Mississicua  received  only 
such  slight  repairs  as  were  necessary  to  replace  worn  planks  and  timber. 

Ahmic  Lahe  Dam,  Magnetawan  River. — ^The  log  slide  in  this  dam  was 
repaired  and  a  new  floor  provided.  Four  new  windlasses  were  provided. 
The  dam  was  gravelled  the  entire  length  of  its  face. 

Deer  Lahe  Dam,  Magnetawan  River. — The  stop-log  platform  of  this 
dam,  90  feet  long  and  12  feet  wide,  was  renewed.     The  flooring  of  the  waste 
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opening  was  also  renewed.    Two  new  windlasses  and  two  new  stop-logs  were 
provided. 

Keewatin  Dam, — The  stop-logs  in  the  Eeewatin  dam  were  raised  where 
necessary  to  clear  out  the  driftwood  that  accumulates  in  front  of  the  dam, 
and  the  logs  replaced,  care  being  taken  to  make  them  tight  as  possible. 

Repairs  to  Smoky  Falls  Bridge  ^ — One  of  the  piers  of  the  bridges  over 
the  Sturgeon  River  at  Smoky  Falls  was  injured  by  the  high  flood,  through 
being  undermined  by  the  strong  current  in  the  river  at  this  point.  A  new 
pier  constructed  of  piles  was  put  in  behind  the  old  crib  pier,  and  the  span 
of  the  bridge  lengthened  from  50  feet  to  600  feet.  The  new  pier  and  wing 
walls  contain  48  tamarac  piles.  They  are  planked  on  the  outside  with  2 
inch  pine  planking,  and  braced  on  the  inside  with  3"  x  12''  timber. 

The  following  are  the  lockmaster's  returns  of  lockages  made  during 
the  year  1904 : 

Port  Curling  Loci'. —  3,475  steamers,  637  small  boats,  738  scows,  and 
2lU  rafts  or  cribs  of  limber. 

Mary's  and  Fairy  Lakes  Lock. — 596  steamers,  34  small  boats,  109  scows 
and  63  rafts  or  cribs  of  timber. 

Magnetawan  Lock, — 779  steamers,  25  small  boats,  280  scows,  and  27 
rafts  or  cribs  of  timber. 

Lindsay  Lock. — ^218  steamers,  307  small  boats,  150  scows,  and  103  rafts 
or  cribs  of  timber. 

Young's  Point  Lock. — 1,344  steamers,  136  small  boats,  161  scows,  and 
252  rafts  or  cribs  of  timber. 

Balsam  Uiver  Lock. — 460  steamers,  129  small  boats,  138  scows,  and  60 
rafts  or  cribs  of  timber. 

Extension  of  Railways. 

The  extension  of  railways  in  the  province  during  the  year  1904  was. 
very  active,  although  not  many  miles  of  new  railway  were  completed  and 
opened  for  traffic. 

The  Grand  Trunk  Railway  has,  not  constructed  any  new  railway  during 
1904,  but  has  laid  a  second  track  between  Hamilton  and  London,  a  distance 
ui  about  60  miles. 

The  Canadian  Pacific  Railway  have  opened  for  traffic  the  Lindsay, 
Bobcaygeon  and  Pontypool  Railway  from  Burketon,  on  the  main  line  of  the 
Canadian  Pacific  Railway,  to  Bobcaygeon,  a  distance  of  38.79  miles.  A 
detailed  description  of  this  railway  was  given  in  the  report  for  the  year 
1903. 

The  Canadian  Pacific  Railway  have  under  construction  59  miles  of 
railway  between  Romford,  a  station  on  their  main  line  near  Sudbury,  and 
Byng  Inlet.  The  grading  is  about  one-half  completed;  track  laying  is  ex- 
pected to  commence  on  this  section  in  the  early  spring.  Revised  surveys, 
for  a  continuation  of  this  line  from  Byng  Inlet  to  a  junction  with  their  pre- 
sent Owen  Sound  section  near  Kleinburg  are  nearly  completed. 
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The  James  Bay  Railway  have  at  present  under  construction  a  line  froju 
Toronto  to  a  junction  with  the  Canadian  Pacific  Railway  at  or  near  Sud- 
l)ury,  a  distance  of  about  265  miles. 

The  Bruce  Mines  and  Algoma  Railway  made  an  extension  of  .64  of  a 
mile  from  their  main  line  in  the  Village  of  Bruce  Mines  to  the  shore  of  Lake 
Huron,  and  constructed  a  substantial  and  commodious  dock.  The  total 
length  of  this  railway  now  completed  from  the  shore  of  Lake  Huron  to  Rock 
Lake,  in  the  Township  of  Aberdeen,  is  17  miles. 

The  Temiflkaming  and  Northern  Ontario  Railway  has  been  completed 
and  opened  for  traflSc  from  North  Bay  to  New  Liskeard,  a  distance  of  113 
miles.  Trains  are  now  running  to  a  regular  time-table  daily,  except  Sun- 
day, for  the  conveyance  of  freight  and  passengers. 

A  contract  has  been  entered  into  for  an  extension  northerly  from  Jfe\T 
Liskeard,  a  distance  of  80  to  100  miles,  to  make  connection  with  the  new 
Transcontinental  Railway.  "Work  on  this  extension  is  being  pushed  on 
vigorously ;  steel  is  laid  25  miles  north  of  New  Liskeard,  and  the  line  finally 
located  to  the  65th  mile. 

A  special  report  with  full  details  of  this  railway  will  be  presented  to 
the  House. 

The  following  revised  statement  to  the  close  of  1904  gives  in  detail  the 
mileage  of  each  railway  in  Ontario,  distinguishing  between  those  constructed 
prior  to,  and  since  Confederation : 
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Drainage  Works. 

The  following  municipalities  have  received  aid  in  the  construction  of 
drainage  works  under  the  provisions  of  the  Provincial  Drainage  Aid  Act, 
63  Vict.,  chap.  8,  during  the  year  1904: 

North  Branch  Drain — Townships  of  Roxhorough  and  Cornwall, 

The  outlet  of  the  North  Branch  and  Mcintosh  Branch  drainage  scheme 
is  into  the  north  branch  of  the  River  Aux  Raisin  on  lot  No.  2  in  the  8th 
concession  of  the  Township  of  Cornwall.  The  bottom  width  at  the  outlet  is 
17  feet  with  side  slopes  of  one  horizontal  to  one  vertical.  The  length  of  the 
drain  is  10  miles.  The  area  of  lands  draining  into  the  works  is  estimated 
at  17,637  acres,  of  which  11,434  acres  are  in  Boxborough,  5,836  in  Corn- 
wall, and  437  acres  in  Kenyon  Township. 

The  cost  of  the  work  is  about  $15,400.00  The  work  on  the  outlet  is 
very  expensive.  A  large  rock  cutting  about  2,400  feet  in  length,  6  feet  in 
depth,  and  22  feet  in  width  has  been  taken  out  and  other  rock  excavationfl 
have  been  made.  The  work  having  been  satisfactorily  carried  out,  the 
amount  of  aid  granted  by  the  Legislature,  |2,000.00  was  paid  to  the  Treas- 
urer of  the  Township  of  Roxborough,  the  initiating  township. 

Neshitt  Drain — Township  of  Bosanquet. 

The  work  on  the  outlet  of  this  drain  extended  through  lots  Nos.  27,  28, 
and  29  in  the  4th  concession  of  the  Township  of  Bosanquet,  a  distance  of 
one  and  one-quarter  miles.  The  work  consisted  of  the  enlargement  and  ex- 
tension of  the  outlet.  The  area  of  lands  draining  into  the  worits,  exclusive 
of  roads,  is  6,820  acres,  which  send  down  through  a  system  of  drains  and 
creeks  large  quantities  of  water  upon  the  low  flat  lands  near  the  outlet. 

The  cost  of  the  works  was  |753.00.  The  amount  of  the  Legislative 
grant,  fSOO.OfO,  was  paid  to  the  Treasurer  of  the  Township  of  Bosanquet, 
upon  the  report  of  the  Engineer  that  the  drain  was  satisfactorily  completed. 

Durham  Creek — Township  of  Brooke, 

This  drain  is  situated  on  the  12th  concession  of  the  Township  of  Brooke. 
The  work  was  undertaken  to  improve  the  trunk  channel  constituting  the  out- 
let for  the  drains  formerly  constructed  in  the  12th  and  13th  concessions  of 
the  said  township. 

The  cost  of  the  work  was  $2,450.00.  The  amount  of  the  Legislative 
grant,  |1,300.00,  was  paid  to  the  Treasurer  of  the  Township  of  Brooke, 
upon  the  report  of  the  engineer  that  the  drain  was  satisfactorily  completed. 

Pottawattamie  River — Township  of  Derby. 

The  outlet  of  the  present  drainage  scheme  is  situated  on  lot  No.  18  in 
the  5th  concession  of  Derby.  The  work  at  the  outlet  consists  of  a  ro<^k 
cuttinf^  1,100  feet  in  length,  18  feet  in  width  and  varying  from  4  feet  in 
depth.  The  work  at  the  upper  end  of  the  drain  ends  for  the  present  on 
lot  No,  11  in  the  8th  concession.  The  length  of  the  main  drain  is  about 
six  miles.  A  branch  drain  two  miles  in  length  runs  westerly  beginninsr  at 
the  sideroad  between  lots  Nos.  15  and  16. 

The  number  of  acres  assessed  for  the  work  covered  by  the  present 
scheme  is  3,173  acres,  but  no  doubt  others  farther  up  the  stream  at  a  future 
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time,  will  take  advantage  of  the  outlet  provided  and  continue  the  improv- 
ment  farther  west.  The  cost  of  the  work  is  about  $7,000.00.  The  amount 
of  the  grant,  f3,000.00,  was  paid  to  the  Treasurer  of  the  Township  of  Derby 
on  the  report  of  the  engineer  that  the  work  was  nearing  completion. 

Sawyer^ s  Creek — Township  of  Douro. 

This  creek  extends  from  a  point  on  the  Otonabee  River  on  lot  No.  12 
in  the  8th  concession  of  the  Township  of  Douro,  in  a  north-easterly  direc- 
tion, across  the  township  to  lot  No.  20  in  the  Ist  concession,  and  has  been 
improved  for  a  distance  of  a  little  more  than  three  and  three-quarter  miles. 
The  work  consists  principally  of  deepening,  widening  and  straightening  the 
creek,  through  swamp  lands.  At  the  immediate  outlet  a  quantity  of  rock 
was  removed.  The  cost  of  the  work  is  $4,024.00.  It  is  estimated  that  over 
1,400  acres  of  formerly  flooded  swamp  lands  valuless  for  agricultural  pur- 
poses have  been  reclaimed,  while  the  area  of  swamp  lands  benefited  comprises 
2,500  acres.  The  amount  of  the  grant,  $1,200.00,  was  paid  to  the  Treasurer 
of  the  Township  of  Douro  upon  the  report  of  the  engineer  that  the  work  was 
satisfactory. 

Snake  River  Drainage — Township  of  Bromley. 

The  main  item  of  cost  in  carrying  out  this  drainage  scheme  is  the  pay- 
ment to  the  owners  of  a  mill  dam  at  Osceola  on  lot  No.  20  in  the  3rd  con- 
cession of  Bromley,  of  compensation  for  the  removal  of  the  dam.  The 
amount  of  compensation  has  been  fixed  by  a  judgment  of  the  High  Court 
of  Justice  at  $20,000.00.  The  number  of  acres  assessed  for  the  works  is 
8,219,  in  the  Township  of  Bromley,  and  210  in  the  Township  of  Wilberforce, 
exclusive  of  roads. 

The  municipality  has  collected  the  sum  of  $6,146.00  from  the  parties 
assessed,  and  has  issued  debentures  to  the  amount  of  $8,087.25.  The  amount 
of  the  Legislative  grant,  $5,000,00,  was  therefore  paid  to  the  Treasurer  of 
the  Township  of  Broralej^  to  enable  him  to  make  the  payment  of  the  sum 
awarded  bv  the  court. 

Forbes  Creek — Township  of  East  Tilbury. 

The  Forbes'  Drainage  Works  is  a  system  of  drainage  comprising  exca- 
vating, embanking  and  pumping.  In  the  year  1887  the  sum  of  $62,146.18 
was  expended  on  these  works;  in  1890  $2,750.00,  and  in  1894,  $9,300.00, 
or  a  total  of  $64,196.00.  The  work  completed  during  the  year  1904  con- 
sisted of  changing  the  location  of  the  pumping  plant  to  lot  No.  13  in  the 
2nd  concession  of  East  Tilbury;  resetting  the  old  boiler  and  engine  on  per- 
manent concrete  foundations;  insfalling  a  new  steel  wheel  28  feet  in 
diameter  on  concrete  foundations;  and  providinjr  concrete  and  steel  flumes. 
The  cost  of  this  work  was  $9,112.00.  The  number  of  acres. included  in  the 
scheme  is  7,351.  The  work  was  inspected  on  the  15th  day  of  December 
and  found  completed  satisfactorily,  when  the  amount  of  the  grant,  $2,000.00, 
was  paid  to  the  Treasurer  of  the  Township  of  East  Tilbury. 

Pelee  Point — Township  of  Mersea. 

The  lands  benefited  by  this  system  of  drainage  comprise  about  3,800 
acres  in  concessions  A,  B,  and  C  in  the  Township  of  Mersea.  The  work 
consists  of  ditching,  dyking  and  pumping.  The  original  scheme  was  com- 
menced in  the  vear  1894,  and  the  work  then  done  reclaimed  the  low  lands 
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that  were  formerly  marsh  lands  of  little  value.  During  the  year  1904 
these  drains  were  enlarged  and  the  outlet  deepened,  and,  as  it  was  founl 
impracticable  to  maintain  a  staunch  dyke  across  the  southerly  end  of  lots 
Nos.  19,  20  and  21,  concession  C,  owing  to  the  great  depth  of  muck  over- 
laying the  clay  bottom,  by  agreement  with  the  owner  of  these  lots,  they 
were  omitted  from  the  scheme  and  a  new  drain  and  dyke  were  located  oa 
the  northerly  end  of  these  lots.  This  diversion  of  the  drain  necessitate] 
a  change  in  the  position  of  the  pumps,  which  are  now  located  on  the  lake 
flhore  at  the  northerly  end  of  concession  B.  The  pumps  used  in  this  drain- 
age scheme  are  two  submerged  centrifugal  pumps  6  feet  in  diameter  and 
have  given  satisfaction. 

The  main  drains  have  a  bottom  width  of  24  feet,  and  a  top  width  of 
60  feet.  The  branch  drains  have  a  bottom  width  of  24  feet  and  a  top 
width  of  30  feet.  The  total  length  of  drain  is  about  7  miles.  The  estimated 
cost  of  the  work  on  completion  is  $13,721.90.  The  amount  of  the  grant, 
12,000.00,  was  paid  to  the  Treasurer  of  the  Township  of  Mersea  on  the 
report  of  the  engineer  that  the  work  was  satisfactory. 

Ruscomb  River — Township  of  Rochester. 

Work  on  the  improvement  of  the  upper  portion  of  the  River  Buscomh, 
and  a  branch  tributary  to  it  called  Silver  Creek,  in  the  southerly  portion 
of  the  Township  of  Rochester,  was  pushed  vigorously  during  the  year  1904. 
The  outlet  of  the  drain  is  situated  at  a  point  2,500  feet  north  of  the  Michi- 
gan Central  Railway  on  lot  No.  20  in  the  6th  concession  of  the  Tdwnship 
of  Rochester.  The  improvement  followed  the  course  of  an  old  drain  south 
and  south-westerly  to  the  southerly  limit  of  the  township.  Silver  Creek 
branch  drain  joins  the  River  Ruscomb  on  lot  No.  13,  Middle  Road  south 
Range,  and  the  improvement  in  it  continues  in  a  southerly  direction  to  the 
southerly  boundary  of  the  township.  The  total  length  of  the  portions 
improved  is  about  8i  miles. 

These  drains  form  an  outlet  for  32,350  acres  in  the  following  town- 
ships, viz.,  Rochester,  12,695  acres;  Tilbury  West,  2,408  acres;  liersea, 
7,640  acres;  Gosfield  North,  8,724  acres;  Gosfield  South,  883  acres. 

There  are  draining  into  these  main  channels  at  the  present  time  32  local 
artificial  drains  which  provide  drainage  for  practically  the  whole  of  the 
acreage  mentioned  above. 

The  estimated  cost  of  the  work  is  |26,212.00.  An  inspection  of  the 
drain  was  made,  and  the  work  was  found  to  be  well  done,  only  a  small 
portion  remaining  to  be  completed.  The  amount  of  the  grant  made  at  the 
last  session  of  the  Legislature,  $3,000.00,  was  therefore  paid  to  the  Treasurer 
of  the  Township  of  Rochester,  the  initiating  municipality. 

I  have  the  honor  to  be,  Sir, 

Tour  obedient  servant, 

R.  P.  FAIRBAIRN, 
Engineer  Public  WorU, 
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REPORT  OF  THE  SUPERINTENDENT  OF  COLONIZATION 

ROADS. 


To  the  Honorable  J.  0.  Heaume, 

Commissioner  of  Public  Worksy  Ontario, 

Sm, — I  have  tlie  honor  to  present  a  report  of  work  accomplished  during 
the  year  1904,  under  the  Colonization  Eoads  branch  of  the  Public  Works 
of  Ontario. 

The  sum  of  f  169,650  was  voted  in  the  estimates  and  supplementary 
estimates  and  a  subsequent  amount  of  |6,000  was  allowed  by  the  Government 
to  enable  the  Department  to  settle  other  accounts  for  expenditure  not  pro- 
vided for. 

The  work  accomplished  was,  as  reported,  generally  satisfactory  as  the 
appended  detail  will  show  and  representing  about  360  miles  of  new  roads 
opened  650  miles  of  repairs  upon  public  highways  which  had  been  partially 
opened  by  the  Government  or  municipalities,  but  not  considered  in  con- 
dition for  ordinary  general  traffic  and  some  seventeen  bridges  constructed 
aggregating  a  length  of  1,604  feet. 

In  the  Temiscaming  District  about  96  miles  have  been  stumped,  graded 
and  opened  and  extending  fully  fifty  miles  north  of  New  Liskeard  to  settle- 
ments at  Round  Lake  in  the  Township  of  Otto.  Twenty-two  miles  were 
also  repaired  in  various  townships. 

In  Rainy  River  District  a  liberal  quantity  of  work  was  done  in  various 
townships  for  the  benefit  and  advantage  of  the  numerous  inhabitants  of  the 
district  and  who  will  doubtless  within  a  short  period  be  in  a  position  to 
generally  maintain  their  own  roads. 

The  following  is  a  general  statement  of  the  works :  — 

North  Division. 

Awenge  Road, — A  work  on  \yhat  is  known  as  "Base  Line"  on  N.  side 
of  sections  5  and  6  Awenge.  A  mile  of  grading,  ditching  and  gravelling 
A  hundred  and  sixty  rod^  of  ditching  was  done  between  sections  6  and  6 
of  Awenge  and  sections  one  and  two  of  Parke,  with  a  quarter-mile  of  grad- 
ing on  the  third  concession  of  the  latter  township  and  representing  about 
two  miles  of  work. 

Bridge  Repairs. — The  sum  of  about  |380  was  spent  in  taking  necessary 
precautions  to  protect  Paipoonge,  Stanley,  Hymer's  and  McEwans  bridges 
against  freshets. 

Bright  township  Road. — More  than  a  mile  and  a  quarter  was  brushed 
and  stumped  over  a  width  of  28  feet  from  lot  12,  Concession  5,  Bright 
west  to  lots  3  and  4,  Bright  Additional,  with  necessary  culverts.  Additional 
to  the  above  work  92  rods  were  brushed  out  and  graded  on  the  town  line, 
south  of  concession  5. 

Carnarvon  12th  Con.  Road. — A  work  begun  at  lot  3,  eastward  to  lot  8 
and  on  to  lot  11,  about  two  miles  of  general  grading  serving  a  good  purpose 
in  the  general  interests  of  settlers. 

[33] 
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Campbell  10th  Concession  Road.  Some  200  rods  of  ditching  and  cover- 
ing of  corduroy  from  lot  10  west  on  the  10th  concession  of  Campbell,  rais- 
ing and  covering  the*  same  with  a  good  coat  of  gravel. 

Carpenter  Township  Road, — For  an  expenditure  of  about  $400,  three 
hundred  and  ninety-two  rods  were  cleared,  twelve  rods  of  drainage,  four 
hundred  and  twenty-five  rods  of  corduroying  and  with  a  culvert  represents 
a  mile  and  a  quarter  of  new  work  between  lots  6  and  7. 

Carpenter  and  Lash  Road. — Over  two  miles  have  been  opened  to  a  width 
of  40  feet  and  graded.  Two  hundred  and  forty  feet  of  drains  were  opened 
and  almost  a  mile  of  corduroying  was  laid,  with  the  construction  of  six 
culverts. 

Carpenter  and  Burris  Road. — More  than  a  mile  and  a  quarter  was  open- 
ed and  graded  with  forty  rods  of  crosswaying  and  a  bridge  46  feet  long. 
Conmee  Road. — Three  miles  graded  on  the  4th  concession. 

Crozier,  Devlin  and  Lash  Road.- — General  improvements  with  culverts 
rhere  necessary  and  the  opening  and  clearing  40  feet  wide  of  over  five  miles. 

Crozier  and  Fort  Frances  Road. — Kepresents  two  hundred  rods  of  cross- 
A^aying. 

Crozier  and  Lash  Road. — Over  half  a  mile  of  grading  and  ditching, 
and  three  quarters  of  a  mile  opened  to  a  width  of  40  feet,  with  168  rods  of 
crosswaying  and  56  rods  of  drainage. 

Devlin  and  Burris  Road.- — Upon  this  road  about  two  miles  were  widen- 
ed to  40  feet  and  half  a  mile  gra(^ed  with  two  hundred  and  twenty  rods  of 
ditching. 

Dilke  and  Nelles  Road. — About  a  mile  and  a  half  opened  to  a  width  of 
40  feet  and  half  a  mile  graded.  Nearly  two  miles  of  ditching  was  also 
done  and  seventy-two  rods  of  ditches  opened. 

Dohie  Township  Road. — Three  quarters  of  a  mile  opened  and  half  a  mile 
of  ditching  with  several  culverts  and  a  bridge  built  56  feet  long. 

Dorion  Road. — Two  miles  were  opened  and  two  repaired  in  this  town.- 
ship  to  the  7th  concession. 

Dohie  and  Mather  Road. — Tw^o  miles  were  opened  to  a  width  of  40  feet, 
over  half  a  mile  graded,  a  mile  ditched,  and  with  30  rods  of  drainage  and 
a  35  feet  bridge  represents  the  work  done. 

Eagle  River  Bridge.  Built  south  of  Eagle  River  Station  on  the 
C.P.Ry.  at  the  comer  of  Sanford  and  Aubrey  Townships.  It  is  116  feet 
long,  with  a  center  span  of  50  feet. 

Eton  Township  Roads. — In  this  case  the  chief  work  was  done  upon  the 
main  Eton  Road  between  lots  1  to  4  between  concessions  one  and  two,  am- 
ounting to  about  three  miles  of  improvements. 

Fort  Frances  and  Rainy  River  Road. — A  mile  of  ditching  and  half  a 
mile  of  grading  and  two  bridges  of  50  feet  and  28  feet  spans,  respectively. 

Galbraith  Road. — From  concession  5  between  lots  4  and  5  to  concession 
4,  and  thence  south  easterly,  about  half  a  mile  was  opened  lo  connect  with 
an  existing  road. 

Gladstone  2nd  Concession  Bridge. — A  structure  84  feet  long,  with  main 
span  of  34  feet  was  erected. 

Gillies  and  Scoble  Road. — Three  and  a  half  miles  opened  along  the  7th 
concession  of  Gillies  and  half  a  mile  into  Scoble  Township.  This  road  the 
inspector  says,  should  continue  into  the  Township  of  Pearson  recently  sur- 
veyed. 

3a  p.w. 
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Goldenhurg  and  Day  Mills  Road, — A  work  begun  between  lots  10  and 
11,  concessions  3  and  4,  Gladstone,  north  to  Mississaga  Biver.  Two  miles 
consisting  of  the  opening  40  feet  wide,  grading,  ditching  and  renewal  of 
culverts  with  ofi-take  drains. 

Grimsthorpe  Bridge. — A  structure  on  the  10th  side  line  of  the  13th 
concession*  of  Campbell  on  Manitoulin  Island.  The  bridge  was  formerly 
193  feet  long,  but  is  now  reduced  to  66  feet  and  balance  filled  in  permanently. 

Honora  Bay  Road. — A  continuation  of  last  year's  work  from  lot  29, 
concession  5,  Howland  (Manitoulin  Island),  northwestward,  to  lot  31,  con- 
cession 4,  over"  a  mile  of  permanent  grading  and  gravelling,  and  with  an 
equal  grant  another  year  would  complete  a  good  highway  for  all  general 
purposes. 

Hymer^s  Road. — A  road  extending  from  the  north  side  of  O'Connor  to 
the  south  of  Gillies,  some  thirteen  miles.  About  twelve  miles  were  tem- 
porarily opened  and  four  miles  of  repairs  made. 

Iron  Bridge  Road. — This  was  chiefly  the  construction  of  a  bridge  be- 
between  lots  3  and  4,  concession  6,  Bright,  76  feet  long. 

J  affray  Township  Road. — An  extension  from  lot  12,  concession  5,  Jaf- 
fray,  with  a  branch  on  lot  2,  concession  11,  to  Bullion  Mine  on  concession 
6  and  to  lot  2,  concession  1,  Mallick,  representing  four  miles  of  road  roughly 
opened,  and  two  of  repairs. 

Jaffray  Bridge. — This  bridge  was  replaced  by  a  culvert  4  feet  by  5  feet, 
and  22  feet  long,  with  stone  filling  at  each  end. 

Kagawong  Lake  Road. — This  work  was  on  the  25th  side  line  of  con- 
cession 8,  Billings,  Manitoulin  Island,  and  consisted  in  stone  filling  for 
5-8  of  a  mile  raising  it  above  flood  ievel  in  order  to  preserve  traffic. 

Korah  Township  Roads. — A  mile  of  road  opened  between  sections  27 
and  28,  Korah,  completing  the  same  up  to  the  gravelling.  Again  from  Xhe 
southeast  corner  of  sectionl,  half  a  mile  was  opened  north  through  a  very 
rocky  section,  requiring  a  good  deal  of  blasting. 

Lybster  and  Gillies  Road. — The  improvement  of  four  miles  from  Lybster 
Bridge  between  33  and.  36  mile  posts  along  Whitefish  River  and  with  other 
partially  opened  roads  represent  eight  miles  repaired.  The  settlers  in  this 
districts  are  Finlanders  and  are  said  to  be  a  very  desirable  people. 

Marks  Road. — Two  miles  improved  on  the  town  line  between  Marks  and 
Lybster  north  into  Marks. 

May  Township  Road.  Four  and  a  half  miles  of  grading,  beginning 
on  the  town  line  between  May  and  Hallam  at  concession  1  and  thence  west 
to  between  lots  9  and  10  May. 

Mather  Road. — One  hundred  and  seventy  three  rods  of  crosswaying  was 
laid  between  lots  8  and  9  and  44  rods  of  drains  opened. 

Mather  and  Tait  town  line  Road, — For  a  width  of  forty  feet  four  miles 
were  operated  and  a  quarter  of  a  mile  graded.  Five  hundred  pieces  of  cross- 
wav  timber  were  laid  and  half  a  mile  of  ditching. 

Mather  and  Dobie  town  line  Road. — Nearly  two  miles  were  opened  to 
a  width  of  40  feet,  over  half  a  mile  graded,  a  mile  ditched,  with  30  rods 
of  ditching  and  35  feet  bridge. 

Michipicoten  Road. — From  the  southern  limit  of  the  Wawa  Village 
town  site,  five  miles  were  opened  as  a  gcrueral  highway  by  chopping,  grub- 
bing 30  feet  wide  southwesterly  towards  Michipicoten. 

Morley  and  Shenston  Road. — Something  less  than  three  miles  were 
opened  and  100  rods  crosswayed  and  ditched. 
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MacGregor  Road. — In  order  to  let  settlers  out  three  miles  of  improve- 
ments were  made  in  the  13th  concession. 

Mclntyre  Road, — The  construction  from  last  season's  work  on  the  main 
road,  lot  24,  three  miles  to  the  limit  between  lots  28  and  29.  The  munici- 
pality gave  f 500  towards  the  improvements  of  the  road,  which  was  costly. 
It  is  said  that  nearly  two  miles  are  yet  unfinished,  which  would  cost  fully 
1500. 

McEwans  Bridge. — Repaired  by  renewing  pier  at  a  cost  of  about  f259. 

Nairn  and  Worthington  Road. — ^Work  was  commenced  between  lota  3 
and  4,  concession  2,  Drury,  thence  west  to  lot  7.  A  bridge,  150  feet  in 
length  with  40  feet  main  span,  was  built,  the  municipality  f\imishing  the 
covering  and  expecting  to  complete  the  road  without  further  aid. 

Neebing  and  Mclntyre  Road. — A  work  on  the  town  line  named  from 
between  lots  19  and  20  to  lot  1  west  two  miles. 

Neebing  and  Oliver  Road. — The  opening  of  the  town  line  east  to  Slate 
River  and  Murillo  Road  from  lots  19  to  15,  representing  two  miles  of  new 
work;  and  again  on  the  main  road,  through  Neebing,  Paipoonge,  O'Connor, 
Oliver  and  Gillies,  thirteen  miles  were  graded  and  improved  with  the  use 
of  a  grading  machine  at  the  small  cost  of  about  two  hundred  dollars. 

O'Connor  and  Conmee  Town  Line  Road. — Three  miles  and  a  half  were 
cut  out  from  the  Conmee  main  road  and  a  mile  graded  and  ditched,  all  on 
the  town  line  mentioned. 

Patullo  and  Morley  Road. — A  mile  opened  40  feet  wide  and  about  half 
the  length  graded.  About  half  a  mile  of  tap  drains  wer^  opened  and  40  rods 
of  corduroying  laid. 

Paipoonge  and  O'Connor  Road. — ^A  mile  and  a  half  of  road  opened  and 
three  miles  of  repairs  made. 

Pine  River  and  Patullo  Road. — A  mile  openied  and  graded  and  100  rods 
of  off-take  drains  made. 

Prince  Township  Roads. — Four  sections  were  improved,  one  being  from 
the  southeast  corner,  section  28,  through  half  of  said  section  representing 
half  a  mile  of  rather  expensive,  but  necessary  work.  The  second  work  was 
half  a  mile  of  ditching  and  grading  on  the  town  line  between  Prince  and 
Korah,  from  the  second  line  north.  A  third  work  was  the  opening  of  a 
road  beginning  between  sections  15  and  22,  thence  west  half  a  mile,  thence 
north  between  sections  15  and  16,  one  mile;  and  lastly,  through  the  centre 
of  si'ction  11,  from  its  north  side  a  mile  of  grading  was  done,  making  alto- 
gether a  mile  and  a  half  of  new  work,  and  two  miles  of  grading  and  ditching. 

Rainy  River  Roads.  The  work  in  this  district  in  twenty-five  sections 
represents  the  opening  of  39^  miles  td  a  width  of  40  feet,  15 J  miles  of  grad- 
ing, 25  miles  of  ditching  and  draining,  6  niiles  of  corduroying,  61  culverts 
and  9  bridges  and  further  specified  in  their  order,  each  work  being  des- 
cribed with  the  expenditure  shown  in  the  statement. 

Rainy  River  Road, — In  the  Township  of  Aylesworth  and  Lash  was 
opened  to  a  width  of  40  feet  for  a  mile  and  a  quarter  with  340  rods  of  grad- 
ing and  712  rods  of  ditching  and  tap  drains;  and  on  the  Crozier  and  Fort 
Frances  portion  460  rods  were  opened  to  a  40  feet  width  and  200  rods  of 
crosswaying  laid.  In  the  Township  of  Dilke  on  this  same  road  a  mile  was 
opened  to  a  width  of  40  feet  and  properly  graded  and  ditched,  requiring 
44  rods  of  crosswaying.  The  same  road  was  also  opened  to  the  above  width 
of  40  feet,  from  Dilke  west  to  the  Worthington  and  Blue  Road,  a  length 
of  two  miles,  one  of  which  was  graded  and  made  presumably  a  good  road 
for  general  traffic.       In  Worthington  and  Atwood   Townships  four  miles 
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were  openied  to  the  general  width  of  40  feet,  600  rods  graded,  1,200  rods  of 
ditching  and  100  rods  of  each,  corduroying  and  draining,  was  added. 

Red  Bay  Road. — A  hill  was  thoroughly  improved  on  the  4th  concession 
west  of  Bury  Eoad  on  the  Indian  Peninsula  in  North  Bruce. 

Roddicky  Crozier  and  Miscampbell  Road, — ^214  rods  opened  and  cross- 
ways  for  262  rods  graded  and  ditched  with  64  rods  of  crossawying. 

Sandford  Township  Road. — Ditching  and  grading  the  main  road  be- 
tween Eton  town  line  and  Eagle  River  Station  to  connect  with  a  bridge 
built. 

Scoble  and  Blake  Road. — Two  miles  and  a  half  opened  to  town  line, 
and  a  mile  and  a  half  of  a  cheap  winter  road  cut  out  on  the  11th  concession 
to  give  settlers  an  outlet. 

Shakespeare  Road. — Some  $300  was  spent  in  repairs  from  centre  of  con- 
cession 1  between  lots  8  and  9,  thetce  eastward  one  mile  to  lots  7  and  8, 
making  a  good  general  highway.  A  bridge  between  lots  6  and  7  was  aban- 
doned and    a  new  one  built  50  feet  down  the  stream  to  shorten  the  span. 

Stanley  and  Fort  William  Road. — In  this  instance  four  miles  were 
gravelled.  A  bridge  was  also  built  over  Corbett's  Creek,  with  a  length  of 
300  feet.     The  balance  of  work  was  ditching  for  three  and  a  half  miles. 

Thessalon  Township  Road. — ^A  grant  of  $3,000  was  voted  in  the  supple- 
mentary estimates  conditional  upon  an  equal  sum  being  raised  locally. 
The  terms  were  complied  with  and  the  sum  of  |6,000  has  therefore  been 
spent  this  year.  More  than  ten  miles  were  worked  upon  and  excellent  roads 
are  the  result.  The  work  was  through  the  township  of  Thessalon  on  the 
main  road  east  to  Mississaga  River  and  serving  several  townships. 

Strange  Bridge. — A  structure  with  a  30  feet  main  span  built  over  White- 
fish  River  at  lots  2  and  3,  Strange  Township,  and  length  of  50  feet  alto- 
gether. The  road  was  extended  a  mile  and  a  half  beyond  the  bridge  at  a 
cost  of  1237.00. 

Tarentorus  Road. — A  work  from  northeast  corner  of  section  19  west 
between  sections  18  and  19  opening  half  a  mile  40  feet  wide,  with  40  rods 
of  off-take  drains.  Half  a  mile  of  repairs  were  also  made  along  the  Great 
Northern  Road  in  section  28  in  grading  and  gravelling. 

Tait  and  Shenston  Road. — About  two  miles  and  a  quarter  were  opened 
40  feet  wide,  three-quarters  of  a  mile  graded  ^nd  ditched  with  half  a  mile 
of  drains  opened  and  forty  rods  of  crosswaying.  • 

Tait  and  Patullo  Road. — Two  miles  opened,  graded  and  ditched  with, 
and  including  40  rods  of  crosswaying  and  80  rods  of  drains. 

Vankoughnet  Road. — Beginning  at  the  town  line  of  Korah  and  Taren- 
torus, 40  rods  south  of  the  northern  boundary  of  said  townships,  and  thence 
north  through  sections  36  and  25  Pennefather,  a  mile  and  three-quarters 
which  had  before  been  chopped  and  grubbed  was  fully  completed  with  a 
grading  machine.  From  the  northeast  one-quarter  of  section  25  to  middle 
of  section  24  Pennefather,  half  a  mile  of  Jieavy  and  expensive  road  was 
put  in  good  condition,  including  a  bridge  120  feet  long,  continuing  north 
to  the  line  between  sections  12  and  13  two  miles  and  a  half  of  work  was 
done  and  great  improvements  made  over  practically  new  ground;  and  from 
the  last  mentioned  work,  to  and  through  section  1  Fenwick,  a  further  length 
was  graded  representing  altogether  six  and  a  half  miles  of  work.  The  line 
is  through  a  generally,  or  it  may  be  said,  exceptionally  rough  country,  re- 
quiring further  work  to  make  it  in  a  reasonable  degree  a  main  highway 
for  general  traffic. 
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Vanhorn  Township  Road. — Three  miles  have  been  cut  out,  extending 
the  road  into  the  township  south  of  Dryden. 

Wainwright  Township  Road, — Some  three  miles  of  grading  on  conces- 
sion 4,  largely  on  lots  "5  and  6. 

W'cfibigoon  and  Dinorwic  Road. — The  general  impferovement  between, 
Wabigoon  and  Dinorwic  of  five  miles.  A  winter  rOad  was  also  cut  out  south 
through  the  Indian  Eeservations  towards  Beaudrois  Landing. 

Wells  Road,  In  the  Township  of  Wells  from  between  lots  5  and  6, 
concession  three,  west  over  lots  6,  7  and  8,  a  mile  and  a  half  of  ditching 
and  grading  was  done  through  a  rough  section.  Five  miles  were  also  gen- 
erally repaired  from  lots  8  and  9,  concession  3  westward  to  lot  2,  concession 
1,  Bridgland,  continuing  southwesterly  to  lot  3,  concession  5,  Kirkwood. 

Webbwood  and  Nairn' Road, — These  improvements  began  at  lot  1,  con- 
cession 6,  Hallam,  and  from  thence  estftward  grubbing  and  grading  to  lots 
9  and  10,  Merritt,  with  chopping  and  grubbing  over  lots  8  and  9,  and  be- 
tween lots  7  and  8,  north,  half  a  mile  and  west  along  the  town  line  of 
Merritt  and  Baldwin  to  lots  1  and  2,  altogether  five  and  a  half  miles. 

Worthington  and  Blue  Road. — Two  miles  of  ditching,  a  mile  of  grad- 
ing, 104  rods  of  crosswaying  and  92  rods  of  work  in  widening  the  road  which 
had  previously  been  roughly  opened. 

Winnipeg  River  Road, — A  mile  of  grading  between  Bat  Portage  and 
37  K.  mining  location. 

Zealand  Township  Road, — About  two  miles  were  opened,  extending  the 
main  road  north  from  Wabigoon.  Many  settlers  have  or  are  going  in  and  it 
is  said  others  intend  following. 

West  Division. 

Ardtrea  and  Washago  Road. — The  grading  and  gravelling  of  three 
hundred  rods  south  of  concession  9,  to  the  north  boundary  of  Washago,  and 
is  a  continuation  of  a  work  begun  last  year  and  then  known  as  Muskoka 
Boad,  Orillia  Township. 

Axe  Lake  and  Banbury  Road, — Three  quarters  of  a  mile  well  graded 
on  lots  7  and  8  of  concessions  5  and  6,  Monteith.  Broken  stone  was  used 
and  a  very  permanent  job  effected. 

Barton  Lake  and  Gurd  Township  Road, — Beginning  at  lot  2,  concession 
15,  thence  east  to  the  second  and  third  line  and  thence  north  to  concessions 
16  and  17  a  mil6  was  graded. 

Baxter  Township  Roads, — Two  miles  and  a  half  were  improved  from 
lot  31,  concession  8  to  lot  32,  conce^ion  5,  the  work  being  grading,  under- 
brushing  and  building  culverts. 

Bethune  5th  Side  Road. — One  hundred  and  eighty  rods  were  opened 
with  50  rods  of  crosswaying  beginning  at  lot  7,  concession  7,  Bethune,  south- 
easterly, and  along  lot  7  to  its  southeast  corner.  The  right  of  way  was 
arranged  by  an  agreement  dated  7th  July,  1904,  and  recorded. 

Berriedale  Road. — A  work  in  the  Township  of  Armour  from  the  south- 
east corner  of  lot  19,  concessions  12  and  13,  east,  through  a  low,  swampy 
section,  the  length  being  one  hundred  and  thirty-two  rods. 

Beggsboro'  Road. — A  mile  and  a  quarter  of  grading  from  lot  14,  con- 
cession 13,  McMurrich,  to  lot  10,  concession  13,  improving  a  rough  section. 

Booth  Line  i?r><76i.— Beginning  at  lot  16  and  ending  on  lot  19,  conces- 
sion 5,  Township  of  Orillia,  a  mile  and  a  half  was  generally  ditched,  grub- 
bed and  graded. 
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Boundary  and  Fish  Lake  Road. — This  work  is  between  lots  30  and  31, 
concession  4,  Chaffey,  and  was  the  cutting  out  of  half  a  mile,  most  of  which 
was  graded.     Twenty  rods  of  crosswaying  is  included  in  the  work. 

Bridge  over  Middle  River, — A  bridge  constructed  on  lot  17,  McKellar, 
with  a  total  length  of  106  feet,  comprised  of  3-16  feet  spans  and  main  span 
of  34  feet  with  another  of  24  feet. 

Cardwell  4th  Concession  Road, — The  clearing  and  grading  of  one  mile 
across  lots  8  to  12  on  the  concession  mentioned. 

Carling  Road. — A  work  from  lot  28,  concession  4,  Carling,  extending 
northwesterly  crossing  the  4th  concession  on  lot  29  and  ending  on  lot  32, 
concession  6,  a  mile  and  a  half,  one  mile  of  which  was  a  new  road  opened 
and  making  a  way  to  a  steamboat  landing.  As  lots  28  and  29  were  patented, 
the  right  of  way  was  secured  by  agreement. 

Christie  Township,  15th  Side  Line  Road, — The  completion  of  a  work 
beginning  at  concession  8  and  thence  to  concession  four  on  or  nearly  the 
15th  side  line  of  the  Township  of  Christie,  two  miles  of  improvements. 
Again  in  concessions  2,  3  and  4  on  the  same  side  line,  a  mile  and  three- 
quarters  of  general  grading  was  done. 

Christian  Valley  Road,  From  the  10th  side  line,  this  work  was  through 
lots  11  and  12,  concession  6,  Nipissing.  A  low  flat  was  raised  two  and  a 
half  feet  over  140  rods  with  ditching. 

Dalton  and  Washago  Road, — On  lot  10,  concession  17,  Orillia,  and  also 
on  lot  9,  a  quarter  of  a  mile  was  thoroughly  improved  by  stone  filling  and 
earth  covering,  to  raise  the  same  above  the  flooding  to  which  it  was  subject 
to  annually. 

Deer  Lake  and  Baysville  Road, — A  mile  and  a  quarter  of  work  from 
the  Baysville  Eoad  at  lots  6  and  7,  north  on  the  25th  side  line  to  concessions 
8  and  9  in  the  Township  of  McLean.  Three  stone  culverts  -were  constructed 
in  connection  with  the  work. 

East  River  Bridge. — A  bridge  on  lot  20,  concession  1,  Perry,  on  the 
boundary  between  Perry  and  Chaffey.  It  spans  little  East  fiiver  and  is 
a  pile  structure  comprised  of  3  bents  of  4  piles  each  and  3  inch  plank  cover- 
ing.   The  municipality  completed  the  approaches. 

Farley  Road  Bridge. — A  bridge  with  one  span  of  38  feet  and  two  spans 
of  16  feet  each;  a  cedar  structure  throughout. 

Gessler  Road. — A  work  on  concession  8,  between  lots  15  and  16,  Town- 
ship of  Eyerson,  opened,  grubbed  and  graded  over  more  than  a  mile. 

Golden  Valley  and  North  Road. — Work  in  this  case  was  from  lot  9, 
concession  9,  Pringle,  extending  northeastward  to  the  Northern  Road, 
three  and  a  half  miles.     One  and  three-quarters  of  a  mile  were  well  graded. 

Gordon  Bay  Road. — From  lot  1,  concession  4,  Conger,  and  thence  in 
a  northwesterly  course  to  lot  5,  concession  6,  south  of  Long  Lake,  and 
thence  northerly  to  Blackstone  Lake,  three  miles  were  improved  and  partial- 
ly opened,  all  in  the  Township  of  Conger. 

Him.'iworth  Township  Road, — On  the  5th  side  line  through  concessions 
10  and  11,  a  mile  and  a  quarter  was  opened  and  partly  stumped  for  |200. 
On  concession  6,  from  the  5th  side  line,  a  road  was  opened  east  half  a  mile, 
stumped  and  graded;  and  between  concessions  four  and  five  across  lots  27, 
28  and  29  half  a  mile  was  ditched  and  graded  through  a  wet  clay  flat. 

Lorimer  Lake  Road, — From  lot  13,  concession  5,  extending  to  lot  six, 
concession  3,  two  miles  were  well  repaired.  The  work  is  in  the  Township 
of  Hagerman. 
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McDougall  Road. — Forty-five  rods  of  crosswaying  was  laid  on  lots  10 
and  11,  concession  4,  McDougall,  which  is  a  main  road  through  the  town- 
ship. The  municipality  spent  at  the  same  time  about  |140  to  complete 
the  necessary  work. 

Machar  10th  Side  Line  Road, — This  work  was  through  a  low,  swampy 
portion,  requiring  a  brush  and  timber  foundation  for  about  100  rods.  The 
length  altogether  was  a  mile  and  a  quarter  between  concessions  6  and  7  from 
lot  5  to  loc  10. 

Machar  5th  Side  Line  Road, — A  mile  and  a  quarter  repaired,  being  on 
the  boundary'  between  Machar  and  Strong  Townships  between  lots  IT  and  20 
through  a  green  bush  and  marshy  land. 

Marchar  5th  Side  Line  Road, — A  mile  and  a  quarter  repaired,  being  on 
the  5th  line  of  Gurd  and  from  near  the  bounda^ry  of  Machar  and  Gurd 
to  the  30th  side  line, 

Magnetawan  River  Road, — From  lot  13  to  lot  15  between  eoivcssions 
8  and  9  in  the  Township  of  Ryerson,  half  a  mile  of  work  was  done  in  mak- 
ing approaches  to  the  swing  bridge. 

Matchedash  Road  and  Bridges. — Three  bridges  were  renewed  and  re- 
paired, viz.,  on  concession  4,  Black  River,  a  new  bridge  was  completed 
with  a  25  feet  span.  On  lot  3,  Qoncession  5,  and  called  "Spencer's  Bridge", 
a  new  cedar  pier  was  built  and  partly  filled  with  stone ;  and  at  lot  3,  con- 
cession 2,  on  North  River  and  known  as  Burroughs  Bridge,  approaches  were 
filled  and  further  improvements  made;  and  lastly,  on  the  6th  concession, 
between  lots  6  and  7,  substantial  repairs  were  made,  including  a  34  feet 
bridge. 

Matchedash  Town  Line  Road, — One  mile  and  three-quarters  of  work,  a 
portion  being  on  the  Ist  and  2nd  concession  line  between  Matchedash  and 
Orillia  through  a  low,  clay  flat  upon  which  the  municipality  spent  an  equal 
sum,  and  the  second  on  lots  1  and  2,  concession  *5,  where  a  new  road  was 
cut  out  and  well  cleaned. 

Monck  Road, — This  expenditure  was  from  Atherly  Bridge  leading  to 
Orillia  in  m^aking  an  excellent  road  of  crushed  stone  for  a  length  of  two 
miles  and  a  half.  The  municipality  is  spending  $1,800  under  the  Govern- 
ment overseer  in  order  to  complete  the  work. 

Morrison  Township  Roads,  Two  main  roads  were  improved,  one  from 
Beaver  Creek  Hill  south  to  Malta  P.O.,  on  Muskoka  Road,  and  the  second 
on  Kil worthy  Road,  Gravenhurst,  altogether  a  mile  and  three-quarters  of 
improvements. 

Monteith  and  Perry  Road. — A  work  from  the  boundary  of  Perry  and 
McMurrich,  running  west  on  the  10th  concession  of  McMurfich  to  lot  5, 
five  miles. 

Mills  and  TVilson  Township  Road. — This  work  was  completed  from  the 
boundary  of  Mills  and  Hardy  at  lot  28,  ending  on  lot  25,  concession  2,  a 
mile  and  a  quarter.  A  deviation  was  made  on  lot  25  to  avoid  a  steep  rocky 
hill. 

Muskoka  Road, — From  concession  6,  between  lots  10  and  11  anfl  sojith- 
westerly  to  lot  13,  concession  4,  two  miles  of  improvements  were  made  in 
the  Township  of  Muskoka.  The  municipality  furnished  a  grading  machine 
and  the  inspector  says  excellent  work  was  accomplished. 

McMurrich  20th  Side  Line  Road. — Three-quarters  of  a  mile  opened  from 
betweeen  concessions  8  and  9,  north  between  lots  20  and  21,  and  well  grub- 
bed and  graded. 
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North  Concession  Road,  Croft. — Commencing  at  the  northeast  comer  of 
lot  8,  and  ending  at  northeast  corner  of  lot  9,  Croft,  three-quarters  of  a 
mile  of  excellent  repairs  were  made. 

Naiseootyong  Bridge. — In  the  Township  of  Shawanaga  on  the  north- 
west rdad  running  between  Parry  Sound  and  Byng  Inlet  a  bridge  was  built 
121  feet  long,  comprised  of  four  spans.  Another  bridge  70  feet  long  was 
built  and  some  general  repairs  made. 

Nipissing  Township  Road. — From  between  lots  20  and  21,  concession 
17,  south  to  concession  15,  a  mile  and  a  quarter  was  well  ditched  through  a 
clay  flat  with  40  rods  of  gravelling.  More  than  a  jnile  was  also  stumped 
and  graded  on  the  5th  side  line  through  concessions  11  and  12. 

North  Himsworth  Road. — ^A  mile  and  a  quarter  partially  opened,  grub- 
bed and  graded  between  concessions  22  and  23  across  lots  20  to  25. 

North  Road. — The  improvement  of  three-quarters  of  a  mile  in  the  Town- 
ship of  McKenzie,  north  of  Magnetawan  River  on  what  is  known  as  Northern 
Road. 

Orange  Valley  Road. — A  work  from  lot  35,  concession  11,  Monteith, 
southeasterly  towards  Sequin  Palls,  three-quarters  of  a  mile  long  fairly 
opened.     A  further  equal  length  was  partially  opened  in  the  same  direction. 

Otter  Lake  Narrow  Bridge. — This  was  the  raising  of  a  bridge  five  feet 
with  50  feet  of  new  3-inch  planking,  with  new  stringers,  and  60  feet  of  fil- 
ling approaches. 

Oakley  4th  Concession  Road. — A  well  completed  work  from  lot  21,  con- 
cession 4,  Oakley,  ending  on  lot  17  on  the  east  side  of  Black  River — one 
mile  of  new  work. 

Perry  Township  Road. — A  mile  and  a  half  of  substantial  repairs  from 
lot  18,  east  to  lot  29,  concession  9.  i 

Proudfoot,  Concessions  4  and  5,  Road. — Beginning  at  concessions  4  and 

5  a  new  road  was  opened  north  on  the  15th  side  line  for  a  niile  and  a  quarter. 

Red  Bay  and  Mar  Road. — For  |100  a  heavy  hill  was  cut  down  and  im- 
proved on  lot  21,  concession  1,  west  of  Bury  Road  on  Indian  Peninsula  in 
the  County  of  North  Bruce,  thereby  making  a  permanent  improvement. 

River  {Draper)  Road. — Two  miles  and  a  quarter  improved  from  lot  8, 
concession  7  to  lot  17,  concession  8,  Draper. 

South  River  Bridge. — In  the  Township  of  Machar  between  concessions 

6  and  7  at  lot  5,  a  bridge  was  buil^  with  a  span  of  45  feet,  and  another  of 
20  feet,  upon  ten  piles  as  abutments  at  each  end,  the  full  length  of  work 
being  100  feet. 

Strong,  Ryerson  and  Armour  Road. — From  lot  4,  concession  12,  Ar- 
mour, extending  northwesterly  to  the  boundary  of  Armour  and  Strong 
and  thence  west  along  said  boundary  to  lot  5  of  Chapman  two  miles  and 
three-quarters  were  well  improved  and  graded. 

Stisted  Road. — Beginning  at  concessions  6  and  7,  lot  23,  and  thence  in 
a  northwesterly  direction,  concessions  8  and  9,  lot  14,  Stisted,  about  two 
miles  of  cutting,  clearing,  grubbing  and  grading  over  a  section  opened 
several  years  ago  by  the  municipality  as  a  deviation  from  the  original  road, 
being  for  presumably  a  better  road  location. 

Strong  Township  Roads. — A  work  done  on  lots  1  and  2,  between  conces- 
sions 10  and  11,  to  the  boundary  of  Chapman,  and  being  half  a  mile  of  new 
work. 

Strong  30th  and  31st  Side  Line  Road. — A  completed  work  beginning 
at  concession  4,  north  to  concession  8,  two  miles  and  a  half. 
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Tally  Ho  Road, — Between  Maple  Lake  and  Port  Cockbum  improve- 
ments were  made  over  7  or  8  miles,  making  the  road  in  a  fairly  passable 
condition  from  the  railway  to  Muskoka  Lakes. 

Victoria  Road. — ^Work  in  this  case  was  from  Victoria  Bridge  uear  the 
boundary  of  Longford  and  Digby  ending  at  the  town  line  of  Longford  and 
Oakley,  some  seven  miles.  The  municipality  spent  flOO  upon  the  same 
work  and  voluntary  labor  was  given  to  make  road  fairly  safe  for  general 
traffic.  Two  miles  were  also  improved  from  lot  5,  concession  10,  Garden, 
north  to  lot  16. 

West  Road, — From  a  point  40  rods  west  of  the  boundary  of  Hardy  and 
Patterson,  east  on  the  3rd  concession  of  Patterson,  one  mile  of  road  was 
opened  through  a  bush,  grubbed  and  fairly  levelled  and  with  20  rods  of 
cross  way  ing. 

Wolf  River  Bridge, — Almost  |400  were  spent  in  renewing  and  repairing 
two  bridges  in  the  Township  of  Pringle,  in  Parry  Sound  District,  the  chief 
one  of  which  was  130  feet  long  with  34  feet  main  span  entirely  renewed  on 
lot  3,  concession  10. 

East  Division. 

Alice  Township  Roads. — Four  portions  in  this  township  were  worked 
upon,  one  being  from  lot  4,  concession  8,  eastward  for  two  miles  in  repair- 
ing the  highway.  A  second  work  was  from  lot  22,  east  for  two  and  a  half 
miles ;  again  half  a  mile  was  filled  in  with  stone  and  gravel  on  lot  27 ;  and 
lastly,  from  lot  25,  range  A,  east,  half  a  mile  of  work  was  done,  including 
a  bridge  erected. 

Airy  Township  Bridge  Road, — Some  440  feet  of  low  bridging  was  done 
with  two  miles  of  general  repairs  from  lot  18,  concession  5,  westward. 

Amahle  DuFond  Bridge  and  Road, — A  work  consisting  of  fixing  and 
reconstruction  of  piers  oh  the  above  bridge  and  grading  and  repair  from  lot 
21,  concession  5,  across  lots  22,  23,  24  and  25,  a  mile  and  three-quarters  in 
Township  of  Calvin. 

Appleby  and  Dunnet  Town  Line  Road, — Two  miles  of  work  between 
lots  1  and  5,  including  about  a  quarter  of  a  mile  of  crosswaying.  Twenty 
rods  of  crosswaying  was  also  laid  on  the  2nd  and  3rd  concession  road  and 
clearing  and  grading  was  done  from  lot  10,  concession  6,  Casimer,  across 
lot  11,  half  a  mile. 

Ashdod  and  Shamrock  Road. — About  two  miles  of  improvements  from 
concession  12,  east  with  some  stone  grading. 

Badgerow  Township  Road, — A  mile  of  grading  along  Sturgeon  River 
across  concession  5,  to  lot  2;  four  n^iles  of  general  improvements  made 
from  lot  8,  concession  3,  to  lot  11,  Caldwell.  A  bridge  was  also  erected 
on  lot  15,  concession  6,  Field,  40  feet  long,  with  three  piers,  with  a  mile 
and  a  half  of  repairs  also  made  between  lots  12  and  13,  of  the  Township  of 
Badgerow. 

Bancroft  and  Maynooth  Road, — Some  six  and  a  half  miles  were  repair- 
ed, three  and  a  half  being  from  lot  6,  concession  16,  Faraday,  westerly, 
and  in  Hershell  three  miles  were  improved. 

Bassxcood  Lal'e  Road, — From  the  west  side  of  lot  1,  concesison  6,  Day, 
southeast  to  Mississaga  River  over  three-quarters  of  a  mile  were  put  into 
good  condition,  the  work  being  largely  culverts  which  to  the  number  of 
thirty  were  put  in. 
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Bancroft  Bridge, — A  structure  in  the  Village  of  Bancroft  on  the  main 
road  erected  upon  32  cedar  piles  and  with  a  total  length  of  one  hundred 
and  twenty-nine  feet, 

Battersea  and  Bass  Lake  Road. — From  lot  23,  concession  10,  Storring- 
ton,  westward  two  miles  of  general  repairs;  and  from  lot  13,  concession 
10,  north  one  mile  of  improvements. 

Bell's  Rapids  Road. — In  the  Township  of  Bangor  from  lot  15,  conces- 
sion 8,  northward,  two  miles  of  excellent  repairs  were  made  with  drainage 
and  culverts. 

Bltte  Sea  Road. — Between  the  Townships  of  Chisholm  and  Boulter, 
from  lot  1  and  nearly  across  to  lot  3,  three-quarters  of  a  mile  was  opened. 

Bonfield  Roads. — Several  portions  of  roads  received  repairs,  viz.,  from 
lot  4,  concession  9,  grading  across  lots  2  and  3  and  front  of  lot  1,  three- 
quarters  of  a  mile  of  work.  Between  lots  5  and  6,  gravel  was  laid  over 
twenty-six  rods.  From  lot  15,  concession  10,  about  three-quarters  of  a  mile 
of  grubbing  over  lots  13  and  14;  and  from  lot  1,  concession  1,  Chisholm, 
across  lot  2,  ditches  were  opened  and  grading  done  for  about  half  a  mile. 

Bonfield  and  Lachapelle  Road. — Repairs  from  Bonfield  Station  side 
line  10  and  11,  concession  10,  for  half  a  mile;  thence  across  lots  11,  12  and 
13,  altogether  a  mile  and  a  quarter  of  good  general  grading. 

Bobcaygeon  Road. — Eighteen  miles  of  general  repairs  were  made  on 
this  main  highway,  four  being  from  the  east  boundary  of  Galway,  south 
and  the  remaining  fourteen  miles  from  lot  17,  concession  A,  Hindon,  to 
lot  2,  concession  A,  Ridout,  making  the  road  fairly  good  for  the  ordinary 
traffic,  which  passes  over  it. 

Boulter  Road, — Three-quarters  of  a  mile  graded  across  lots  31  to  35, 
inclusive,  of  concessions  13  and  14  in  Boulter  Township. 

Bowles  Ofnd  Shannon  Road. — Repairs  of  two  miles  were  made  in  the 
Township  of  Storrington  from  lot  17  eastward. 

Brvdnell  and  Killaloc  Road.-  -Four  miles  of  work  from  the  16th  conces- 
sion, Brudnell,  towards  Killaloc;  and  from  lot  29,  range  B,  north,  two 
and  a  half  miles  were  also  repaired. 

Broughan  Township  Roads. — From  the  Village  of  D'Acre  south  for 
four  miles  general  repairs  were  made.  A  rough  section  was  repaired  from 
lot  16  west  a  mile  and  a  half;  and  again  from  D'Arce  to  Lane's  Comers, 
six  miles  were  repaired. 

Brudenell  Township  Roads, — A  bridge  143  feet  long  was  built  and  half 
a  mile  of  repairs  made  from  lot  17,  concession  8,  and  half  a  mile  of  road 
was  opened  from  lot  1,  concession  12,  north  on  the  town  line  between  Brude- 
nell and  South  Algona. 

BticJchorn  Roads. — Twenty-three  miles  of  general  repairs  were  made 
from  Hall's  Bridge  on  the  Otonabee  River  north  to  the  boundary  between 
Cavendish  and  Glamorgan. 

Byrne  Line  Road. — The  repairs  of  a  bridge  built  some  eight  years  ago 
and  damaged  by  ice  jams. 

Burleigh  Road. — This  expenditure  was  for  permanently  making  two 
and  a  half  tniles  over  what  is  known  as  Burleigh  rocks.  The  work  was  from 
Burleigh  Bridge  in  Harvey  for  a  mile    and  a  half    and    thence    north  into 

Burleigh  to  the  line  between  lots  7  and  8  of  the  first  concession,  and  cover- 
ing altogether  five  miles. 

Calvin  Roads, — ^^Vork  from  concession  5,  on  9  and  10  side  line  of  Calvin 
and  was  half  a  mile  of  crosswaying  and  ballasting. 
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Caldwell  Township  Roads, — Two  miles  of  grading  with  a  grader  from 
concession  4,  between  lots  8  and  9,  Caldwell,  to  lot  3,  and  from  concession 
1,  between  lots  8  and  9  to  concession  3,  another  two  miles  were  graded. 

Caldwell  and  Badgerow  Road, — From  the  centre  of  concession  5,  be- 
tween lots  8  and  9,  Caldwell,  to  centre  of  concession  1,  Badgerow,  about 
a  mile  of  work  was  done,  including  some  300  rods  of  crosswaying.  Forty- 
three  days  of  gratuitous  labor  was  given,  the  inspector  says,  by  the  settlers. 

Cameron  Township  Road, — From  last  year's  work  grading  was  done  on 
lots  24  and  26,  representing  about  two  miles.  Three-quarters  of  a  mile  of 
grading  was  effected  from  lot  11,  concession  22,  across  lots  10,  9  an(i  8,  mak- 
ing a  good  road. 

Cavan  Road, — A  work  on  the  13th  concession  of  Monaghan  from  the 
boundary  line  south  to  the  main  gravelled  road,  two  and  a  half  miles. 

Cordova  Road, — Three-quarters  of  a  mile  of  grading  with  broken  stone 
and  another  half  mile  also  improved.  Again  in  the  County  of  Hastings, 
work  was  done  from  lot  17,  concession  3,  Marmora,  in  a  northwesterly  direc- 
tion through  some  four  miles,  all  leading  into  Cordova  Mine. 

Capreol  and  Hanmer  Road. — ^A  work  from  concession  1,  between  lots  8 
and  9  and  from  the  centre  of  concession  2,  altogether  a  mile  of  grading. 

Cassimir  and  Mcpherson  Road. — Between  the  Townships  of  Kirkpatrick 
and  McPherson  from  lot  11,  grading,  stumping  and  grubbing  across  lot  12, 
and  lot  one  in  Dunnet  with  some  blasting  of  rock  for  drainage,  representing 
three-quarters  of  a  mile  of  new  work. 

Cavendish  Roads, — ^From  lot  17,  concession  12^  to  lot  14,  and  from  lot 
18,  north,  a  mile  and  a  half  of  substantial  improvements  were  made  in  grad- 
ing, making  culverts  covering  crossways  and  brushing. 

Chemong  Lake  Road, — ^Three  miles  of  repairs  from  what  is  called  "The 
Cross",  east  one  mile  and  thence  south  to  Chemong  Lake. 

Chisholm  Roads, — Five  sections  were  improved,  aggregating  nearly  four 
miles.  The  first  section  was  in  the  12th  concession  where  half  a  mile  was 
graded  on  lot  12  and  another  half  mile  across  lots  13  and  14  with  brushing 
and  clearing  over  lots  15,  16  and  17,  representing  a  mile  and  three-quarters 
of  work.  A  second  section  consisted  of  half  a  mile  in  clearing  and  cross- 
waying between  lots  14  and  15  in  the  9th  concession.  Another  work  was 
a  quarter  of  a  mile  of  repairs  in  grading  from  lot  5,  concession  13,  towards 
concession  12,  over  a  very  rough  section.  Three-quarters  of  a  mile  also 
repaired  over  lots  14,  15  and  16,  with  another  half  mile  on  the  10th  side 
line  on  concession  8,  towards  the  10th  concession. 

Clarendon  and  Mississippi  Road, — Two  miles  of  work  upon  the  above 
road  from  lot  6,  concession  9,  southward. 

Corheil  Road. — A  work  from  concession  4,  between  lots  7  and  8,  Dunnet, 
grading  half  a  mile  towards  concession  3,  which  was  cleared  and  stumped 
last  year. 

Cordova  Road. — A  heavy  coat  of  broken  stone  over  three-quarters  of  a 
mile  from  near  Havilock  east.  Half  a  mile  was  also  well  covered  upon 
sandy  soil  leading  to  Cordova  Mine,  and  the  inspector  says  the  road  is  now 
in  fairly  good  shape.  Also  from  lot  17,  concession  3,  Marmora,  northwest- 
erly, four  miles  of  repairs  and  improvements  were  made  over  a  rough  section 
of  country. 

Cosby  Township  Roads. — Between  Cosby  and  Martland,  from  concession 
2  to  concession  3,  about  a  mile  was  graded  and  on  lot  12,  concession  2,  a 
quarter  of  a  mile.  Again  on  the  boundary  between  Mason  and  Cosby,  from 
lot  4  to  concession  5,  a  mile  was  opened  and  stumped. 
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Dalhousie  Bridge. — Repairs  of  a  structure  in  the  Township  of  Dalhousie, 
making  a  very  permanent  job. 

Desert  Road, — A  work  from  lot  27,  concession  3,  across  lots  28,  29  and 
30,  three-quarters  of  a  mile  of  repairs  in  Dunnet. 

Desert  Roctd, — In  the  Township  of  Loughboro'  from  lot  7,  concession 
14,  south  two  miles  and  from  lot  7,  concession  13,  east,  another  two  miles 
were  improved  and  said  to  be  in  good  condition. 

Dalton  and  Garden  Roads, — On  what  is  known  as  Kirkfield  Roads  lead- 
ing from  Kirkfield  to  Sebright,  two  miles  of  general  improvements  were 
made  from  concession  3,  Garden,  westward.  The  sum  of  |150  was  spent 
upon  Monck  Road  in  Dalton.  From  Sebright,  east,  a  mile  and  a  half  of 
grading  was  done;  and  fl50  spent  from  Monck  Road,  south  to  the  boundary 
of  Garden,  between  lots  20  and  21,  Dalton,  over  a  mile  and  a  half,  or  alto- 
gether four  miles  and  a  half  of  substantial  improvements, 

Desermont  Road, — A  work  from  concession  1,  Field,  between  lots  1 
and  2  repairing  half  a  mile  with  another  half  mile  of  crosswaying,  stumping 
and  grading  on  concession  3. 

Douro  Road, — This  is  a  main  and  only  direct  highway  in  Douro,  be- 
tween the  Villages  of  Keene  and  Lakefield,  a  length  of  about  14  miles. 
The  chief  work  was  upon  a  steep  and  heavy  hill  on  lot  7,  concession  6,  which 
was  unfit  for  traffic,  but  now  with  a  grant  of  f  100  from  the  municipality 
is  in  good  form  and  the  whole  road  now  in  a  generally  good  condition. 

Dummer  Township  Road, — A  mile  and  a  half  of  substantial  repairs  upon 
the  road  from  Norwood  to  Stony  Lake,  from  lot  23,  concession  9,  north. 

Dunnet  Concession  3  Road. — ^Work  was  commenced  at  lot  7,  concession 
3,  and  bru^ed  across  to  lot  6,  about  half  a  mile. 

Eldon  3rd  Quarter  Line  Road, — About  a  quarter  of  a  mile  of  repairs 
were  effected  on  5  and  6,  concession  line,  completing  a  work  begun  about 
three  years  ago. 

Eganville  and  Lake  Clear  Road, — From  lot  17,  east  two  and  a  half 
miles  were  made  in  the  Township  of  Sebastopol. 

Ferris  Township  Roads, — Three  miles  and  a  quarter  of  improvements 
namely :  From  Vase  Creek  Bridge,  lot  35,  concession  13,  Ferris,  three  miles 
of  grading  and  repairing  to  concession  10 ;  with  a  quarter  of  a  mile  of  blast- 
ing and  grading  on  lot  24,  concession  2. 

Ferris  Road. — A  mile  of  work  from  lot  20,  concession  8,  to  side  line 
between  lots  14  and  16.  A  bricjge  was  also  repaired  between  lots  18  and  19, 
concession  8.  A  drain  was  also  opened  from  lot  19,  concession  8,  for  a 
length  of  half  a  mile  to  concession  7,  all  in  the  Township  of  Ferris. 

Field  Road.-^From  Field  Bridge,  concession  5,  across  lots  14  and  15, 
stumping  was  done  across  lots  12  and  13  a  mile  and  a  quarter.     In  the , 
Townships  of  Field  and  Springer  from  lot  4,  concession  4,  Field,  on  the 
Cache  Bay  Koad,  eight  miles  of  repairs  were  made. 

French  and  Gully  Road. — About  four  miles  of  repairs  from  lot  1, 
"French  Line",  Cavendish,  south,  3  miles  and  on  what  is  known  as  Gully 
Boad,  one  mile. 

Galway  Roads.  Some  ten  miles  of  repairs  and  improvements  were  made 
in  the  Township  of  Galway,  namely,  four  miles  from  Bobcaygeon  Road 
between  lots  12  and  13,  east  to  lot  18,  and  from  between  lots  10  and  11, 
west  to  lot  21,  four  miles  and  a  half  with  almost  two  miles  of  general  re- 
pairs. 

Oarson  and  Neelon  Road. — From  the  centre  of  lot  11,  concession  2, 
grading  was  done  across  lot  10  in  Garson,  half  a  mile.     A  quarter  of  a  mile 
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was  also  graded  between  lots  8  and  9,  concession  2,  with  the  brushing  and 
stumping  across  lots  9  and  10,  between  concessions  1  and  2,  in  Neelon 
Towfiship. 

Gibbons  Township  Road, — The  grading  across  lot  11,  concession  2,  half 
a  mile^and  across  lots  8,  9  and  10,  concession  3,  about  2  miles.  Across  lots 
5,  6,  7,  concession  2,  in  the  same  township  three-quarters  of  a  mile  of  re- 
pairs were  made. 

Gauthier  Road, — In  the  Township  of  Ferris  from  the  14  and  15  line 
repairs  were  made  across  lots  15,  16  and  17  in  the  6th  concession. 

Green  Bay  Road, — A  road  in  the  Township  of  Bedford,  the  work  be- 
ginning at  lot  13,  concession  5,  and  thence  eastward  for  a  length  of  a  mile 
and  three-quarters  of  practically  new  work  through  a  low  swampy  portion. 

Griffith  Road. — Four  miles  of  general  work  from  lot  34,  concession  6, 
Griffith,  westward.  Six  culverts  were  constructed  and  stone  used  largely 
in  making  repairs. 

Uagarty  Township  Road, — A  mile  of  road  was  opened  from  lot  35,  con- 
cession 8,  south,  and  two  miles  repaired  on  the  16th  concession  from  lot 
21,  east.  Again  on  the  4th  concession  from  lot  14,  west,  two  and  a  half 
miles  were  well  improved. 

Harvey  28th  and  29th  Road, — This  work  is  from  Bobcaygeon  Road, 
east  to  Nogie's  Creek  Road  in  the  Township  of  Harvey  and  substantially 
improved  over  two  and  a  half  miles.  Half  a  mile  was  also  opened  on  con- 
cession 18  between  lots  24  and  25. 

Hanmer  Township  Road, — A  mile  of  grading  and  crosswaying  from  lot 
13  of  Capreol  and  concession  20  of  Hanmer  across  lot  1,  and  on. lots  2  and 
3.  Also  from  lot  4,  concession  2,  Hanmer,  a  mile  was  brushed  and  stumped 
across  lots  5  and  6  with  some  crosswaying  on  lot  7. 

Hastings  Road, — From  about  a  mile  north  of  Maynooth,  three  miles 
were  improved  southerly. 

Hinchinbrooke  Road, — A  mile  of  road  opened  from  lot  24,  concession 
5,  Hinchinbrooke,  south,  and  reported  as  of  much  benefit  to  many  settlers. 

Hugel  and  Badgerow  Road, — Improvements  from  concession  2  to  con- 
cession 5,  about  two  miles  and  a  half. 

Hugel,  Concession  3,  Road, — Three-quarters  of  a  inile,  graded  from  lot 
3,  concession  4,  across  lots  4  and  5,  with  another  mile  from  concession  3 
between  lots  11  and  12,  concession  2. 

Hurtubise  Road, — The  clearing  and  grading  from  centre  of  lot  10,  con- 
cession 4,  across  lot  11  in  the  Township  of  Field  and  which,  with  crossway- 
ing, represents  three-quarters  of  a  mile  of  improvements. 

Iron  Mine  Road, — About  eight  miles  of  general  grading  and  repairs 
were  made  in  the  Township  of  Lutterworth,  beginning  between  lots  3  and  4, 
concession  A,  and  from  thence  northeasterly  to  lot  16,  concession  7. 

Island  Road  (Stanhope). — From  Peterson  Road  northerly  on  the^line 
between  lots  5  and  6,  Stanhope,  and  continuing  to  lot  9,  concession  7,  at 
"Hall's  Lake",  thence  northwesterly  around  lake  to  lot  15,  concession  9, 
about  ten  miles  were  repaired. 

Jones  Falls  and  Morton  Road. — From  the  Kingston  Road,  lot  3,  con- 
cession 4,  Crosby,  westward,  two  miles  of  clearing,  grading  and  gravelling? 
were  done  and  reported  as  a  very  satisfactory  work. 

Jervais  Road. — One  mile  of  road  opened  from  lot  24,  east,  through  a 
wet  swamp  in  Grattan. 
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Keenenville  Road. — The  repair  of  three  miles  from  lot  23,  concession 
12,  south. 

Kirkpatrick  Roads, — The  blasting  and  opening  across  lots  11  and  12, 
concession  2,  Caldwell,  and  across  lot^  one  to  four,  inclusive,  in  the  Town- 
ship of  Kirkpatrick,  representing  three  miles  of  improvements.  A  quarter 
of  a  mile  was  also  graded  between  Dunnet  and  Kirkpatrick,  and  from  lot  1, 
concession  4,  and  to  lot  7,  concession  5,  three  miles  were  repaired. 

Larochelle  Road. — ^A  work  on  the  10th  side  line  of  Chisholm,  amount- 
ing to  half  a  mile  of  stumping  and  logging. 

Laxton  4th  Concession  Road. — On  the  boundary  between  Laxton  and 
Bexley,  north,  to  Monck  Boad,  three  miles  were  satisfactorily  repaired. 

Lonsdale  and  Bridgewater  Road. — A  road  running  north  and  south 
through  the  Township  of  Hungerford.  The  work  was  from  lot  19,  conces- 
sion 9,  southward,  making  four  miles  of  repairs. 

Lutterworth  Roads.— rThe  main  road  through  the  township  was  improv- 
ed over  a  length  of  ten  miles  from  lot  36,  concession  A,  southward  to  lot  24, 
concession  6. 

Loughboro*  3rd  Concession  Road. — From  the  centre  of  lot  7,  conces- 
sion 3,  two  miles  were  gravelled  to  lot  11.  Settlers  gave  ten  days'  work 
with  teams  to  assist  in  the  improvement  of  the  road. 

Marlhank  Road. — A  work  between  the  Townships  of  Hungerford  and 
Sheffield,  repairs  being  made  from  lot  34,  concession  8,  northward  a  mile 
and  a  half  and  genarally  gravelled. 

McGeary's  Creek  Bridge. — A  structure  on  lot  8,  concession  10,  Her- 
schell,  to  open  a  highway  into  a  settlement  west  of  Hastings  Boad. 

Mattawa  and  Calvin  Road. — In  the  Township  of  Papineau  from  lot 
15,  range  B,  across  lots  13  and  14,  substantial  improvements  were  made 
in  grading  and  draining  about  one  mile.  Again  in  the  Township  of  Mat- 
tawa, from  lot  1,  range  A,  across  lots  2,  3,  4  and  5,  a  mile  of  general  repairs 
were  made. 

Mattawa  and  Pembroke  Road. — A  bridge  was  repaired  over  Grant's 
Creek  in  the  Township  of  Head  about  a  mile  and  a  half  north  of  Thomcliffe. 
Six  miles  of  the  road  were  also  repaired  up  to  and  near  Bissett's  Creek. 

Mattawa  and  Temiscamingue  Road. — A  work  from  lot  31,  concession 
T,  repairing  to  lot  25,  concession  8,  a  mile  and  a  half. 

Martland  (2  and  3)  Township  Road. — Half  a  mile  of  grading  from 
centre  of  lot  4,  concession  2,  Cosby,  to  lot  5. 

Mattawan  Township  Roads. — From  lot  6  across  lots  33,  34  and  35,  three- 
quarters  of  a  mile  of  grading,  and  from  lot  28,  concession  10,  to  lot  30,  and 
largely  across  lot  31,  another  half  mile  was  graded. 

Mattawatchan  Road.—K  bridge  75  feet  long,  comprised  of  two  spans, 
was  erected  and  two  miles  and  a  quarter  of  road  improved  by  grading  and 
drainage  over  the  only  main  government  road  in  the  township. 

Mines  Road  {Grattan) .—From  lot  17,  Grattan,  northward  for  a  length 
of  three  and  a  half  miles  general  repairs  were  made.  The  Mining  company 
interested  spent  almost  an  equal  sum  upon  the  same  road. 

Monck  Boa^.— Three  miles  and  a  half  of  work  from  lot  33,  concession 
10  of  Monmouth,  westerly  to  lot  25,  concession  8,  being  a  deviation  from 
a  point  known  as  "Devil's  Elbow",  to  Smith's  Eoad  near  Poverty  Lake, 
and  leading  to  Wilberforce  Station  on  the  Iron,  Bancroft  and  Ottawa  Rail- 
way. It  is  reported  as  an  improvement,  shortening  the  road  considerably, 
and  in  the  Township  of  Glamorgan  four  miles  of  work  from  the  Monck  Eoad 
north  on  the  Buckhom  Road. 
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Monett  Road, — In  the  Townships  of  Martland  and  Haddo,  but  chiefly 
in  the  former  township,  in  concessions  3  and  6  and  generally  on  lots  6  and 
7,  four  miles  were  improved  to  give  access  to  settlers  in  Haddo  Township. 

Mountain  Grove  Swamp  Road, — ^Work  was  begun  on  Frontenac  Road 
at  lot  16,  concession  4,  and  continued  south  a  mile  and  three-quarters  to 
Mountain  Grove  Village,  opening  a  cheap  but  necessary  road. 

Mud  Lake  Narrows,  Bridge  and  Road, — A  bridge  built  many  years  ago 
in  the  Township  of  Garden  was  repaired.  Also  in  the  Township  of  Ennis- 
more,  from  lot  1,  concession  3,  a  mile  and  a  half  of  gravelling  and  grading 
was  done. 

McCamhridge  Road, — On  Calvin  Township  Road  and  on  side  line  25, 
concession  1  to  concession  2,  a  quarter  of  a  mile  was  graded. 

Monogue  Road, — Some  two  and  a  half  miles  of  repairs  were  made  upon 
milk  and  cheese  factory  roads  in  the  Township  of  Chandos,  the  chief  indus- 
tries in  that  locality. 

McCarthy  Road, — In  the  Township  of  Papineau  a  mile  of  clearing  and 
stumping  across  lots  25  and  28,  inclusive,  on  the  13th  concession.  By 
gratuitous  labor,  the  inspector  says,  another  mile  was  opened. 

McPherson  and  Loudon  Road. — A  work  from  concession  6,  between  lots 
7  and  8,  McPherson,  angling  across  lot  7  to  concession  4,  and  with  grading 
on  the  5th  concession  and  stumping  and  brushing  to  the  3rd  concession, 
represents  oi^e  and  three-quarter  miles  of  useful  work. 

North  Shore  Road, — From  the  railway  crossing,  between  lots  14  and 
15,  half  a  mile  was  graded  upon  a  road  of  the  same  name  in  the  Township 
of  Loughboro'.  Two  miles  were  improved  from  lot  19,  concession  9,  east- 
ward. 

North  Bay  ami  Widdifield  Road. — An  expenditure  upon  the  line  be- 
tween lots  19  and  20  from  concession  A  across  concession  1,  a  mile  in  length 
,  cleared  and  stumped. 

North  Harvey  Roads, — Twenty  miles  of  repairs  were  made  from  con- 
cession 1,  westerly  to  Buckhorn,  thence  north  and  west  to  Nogies  Creek, 
all  on  a  main  highway  from  Bobcaygeon  to  Burleigh  iFalls, 

Noshonsing  and  Corheils  Road, — A  work  from  the  side  line  between 
lots  14  and  15  of  Ferris,  grading  portions  of  concessions  4  and  5,  and  with 
drains  covering  a  length  of  three-quarters  of  a  mile. 

Otter  Lake  Road. — Repairs  over  two  and  a  half  miles  in  the  Township 
of  Loughboro',  from  lot  8,  concession  12,  south.  Excellent  work  is 
reported. 

Oak  Lake  Road. — In  this  instance  work  was  begun  at  lot  6,  concession 
4,  Methuen,  and  continued  north  to  Twin  Lake,  three  miles.  Again  from 
lot  31,  concession  6,  in  same  township,  southward,  three  miles  and  a  half 
were  worked  over. 

Opinicon  and  Deer  Bay  Road. — Two  miles  of  improvements. 

Paypineau  Township  Roads, — A  heavy  hill  was  cut  down  for  half  a  mile, 
and  three-quarters  of  a  mile  of  grading  in  addition.  A  mile  was  also  im- 
proved on  the  15th  concession  across  lots  22  to  25,  inclusive.  Grading  and 
draining  was  effected  on  concession  10,  across  lots  15,  16  and  17,  for  a  mil^f 
and  three-quarters  of  a  mile  of  grading  was  done  on  the  side  line  between 
lots  25  and  26  of  concessions  11  and  12. 

Perrault  Settlement  and  D\Arcy  Road. — There  were  four  miles  of  repairs 
made  on  this  road  in  Grattan  Township. 

Peterson  Road. — ^From  about  two  miles  north  of  Haliburton,  lot  10. 
concession   18,   Dvsart,   work  was  continued   north  to  Peterson  Hoad,  and 
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thence  vresi  two  miles,  making  altogether  five  miles  of  improvements.  Also 
on  a  section  known  as  the  Rockingham  and  Combermere  Road,  about  four 
miles  were  improved. 

Queens  Line  Road. — Three  miles  of  repairs  and  half  a  mile  of  new 
road  opened,  begining  between  lots  8  and  9,  concession  16,  Galway,  south 
to  concession  14,  and  again  from  lot  5,  concession  14  to  lot  11. 

Raglan  and  Lyndoch  Roads, — Repairs  over  three  miles  from  lot  11, 
northward,  in  the  Township  of  Lyndoch,  and  from  lot  32,  concession  13, 
Raglan,  east,  one  mile  was  improved  by  heavy  timber  filling. 

Racicot's  Road. — In  Lauder  Township,  from  concession  11,  between 
lots  25  and  26,  ditches  were  cleaned  for  three-quarters  of  a  mile. 

Ratcliffe  and  Carlow  Road. — A  work  from  lot  4,  concession  3,  south, 
two  miles  in  the  Township  of  Ratcliffe. 

R<flph,  Buchanan  and  Wylie  Road. — ^Work  was  done  over  three  and  a 
half  miles  from  lot  27,  range  5,  including  two  bridges  of  23  and  16  feet 
each.  Again,  from  lot  44,  south,  a  mile  and  a  half  of  road  was  opened, 
while  from  lot  5,  between  Rolph  and  Buchanan  north,  two  miles  of  general 
improvements  were  made,  putting  a  very  bad  road  into  a  generally  good 
condition. 

Ratter  Roads. — Two  miles  of  improvements  from  concession  3,  west 
to  and  across  lots  5  and  6,  including  the  building  of  a  culvert.  A  mile  and 
a  quarter  was  also  graded  from  lot  5,  concession  3,  across  lots  6,  7  and  8, 
Kirkpatrick,  and  a  round  timber  bridge  46  feet  long  built. 

Reid  Roads. — From  lot  3,  concession  16,  Galway,  east  to  lot  17,  thence 
south  to  concession  14,  and  thence  east  to  lot  30,  about  eight  miles  of  repairs 
were  made. 

Ross  Township  Roads. — In  the  Township  of  Ross,  from  concession  2, 
between  lots  22  and  23,  south,  three  miles  were  repaired  with  5  culverts. 

Round  Lake  Road. — A  work  from  lot  11,  concession  9,  Belmont,  north- 
ward, a  mile  and  a  quarter. 

St.  Charles  Road. — A  work  on  the  town  line  between  Appleby  and  Dun- 
net,  consisting  of  general  grading  from  lot  6  of  Cassimir  and  lot  12,  Dun- 
net,  three-quarters  of  a  mile  towards  concession  2.  Gratuitous  labor  was 
given,  the  inspector  says,  to  make  the  roads  passable. 

Sebastopol  Township  Roads. — Two  miles  of  work  was  done  from  lot  6, 
west,  and  a  mile  from  lot  B,  concession  12,  west. 

Sherwood  and  Jones  Township  Roads. — ^Two  miles  improved  from  lot 
14,  concession  2,  Township  of  Jones,  north,  with  6  culverts  and  a  large 
quantity  of  stone. 

Sandy  Lake  and  Buckhorn  Road. — This  highway  is  from  Buckhorn  to 
Gannon's  Narrows  and  was  repaired  over  five  miles  of  its  length  from  Buck- 
horn, westerly  to  Sandy  Lake. 

Sarios  Road. — In  the  Township  of  Hugel  a  bridge  20  feet  long  was 
covered  with  cedar  and  a  quarter  of  a  mile  graded  across  lots  1  and  2. 

Sharbot.Lake  and  Cross  Lake  Road. — From  lot  16,  concession  3,  Oso, 
northward,  a  mile  and  a  half  was  opened  through  a  low  swampy  portion, 
requiring  a  mile  of  crosswaying,  the  material  for  which  was  given  as  under- 
stood free  of  charge  by  the  overseer.  Again  between  the  To^jiships  of  Oso 
and  Olden,  from  lots  3  and  4,  east,  three  miles  were  generally  improved. 

Silver  Lake  and  Burnt  River  Road. — From  Silver  Lake,  north  seven 
miles  were  well  improved  leading  into  Galway. 

Springer  Township  Rodds.-^'Fonr  sections  received  improvements,  am- 
oimting  to  over  seven  miles,  viz.,  a  mile  of  grading  from  concession  5,  be- 

4  p.w. 
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tween  lots  6  and  7,  to  concession  4,  a  quarter  of  a  mile  from  lot  7,  concession 

5,  across  lots  7  and  8;  a  bridge  repaired  on  concession  4  between  lots  8  and 
9;  repairs  and  drainage  on  concession  2,  between  lots  4  and  5,  concession  4, 
amounting  to  two  miles;  and  three  miles  and  a  half  of  gravelling  and  re- 
pairs from  lot  1,  concession  5,  across  lot  2,  and  from  concession  5  to  con- 
cession 2. 

Squaw  River  Road. — From  lot  21,  concession  14,  north  to  lot  30,  con- 
cession 12,  five  miles,  and  from  lot  32  to  lot  31  in  a  northerly  course,  three 
miles  of  general  repairs. 

South  Algona  Road. — Half  a  mile  of  gravelling  in  the  Ist.  concession 
of  South  Algona  and  on  the  South  Algona  and  Killaloe  Boad  in  the  same 
township,  from  lot  11,  concession  8,  west,  three-quarters  of  a  mile  was 
opened,  putting  the  road  on  the  concession  line. 

Sudbury  Road. — Grading  and  general  work  was  done  from  concession 
2,  between  lots  7  and  8,  Township  of  McKim,  to  concession  1,  between  lots 
6  and  7,  a  length  of  a  mile  and  a  quarter. 

Sudbury  and  Ray  side  Road. — Repairs,  including  drainage  and  culverts 
from  lot  9,  concession  4,  McKim,  westward  toward  Rayside  on  the  main 
road  in  the  district,  amounting  to  three  and  a  half  miles. 

Sudbury  and  Blezard  Road. — Grading  and   repairing   from   concession 

6,  between  lots  8  and  9,  for  half  a  mile  towards  concession  5,  with  half  a 
mile  of  ballasting  over  a  crossway  and  with  other  repairs  to  concession  2, 
represents  about  four  miles  of  substantial  work. 

Somerville,  Concessions  8  and  9,  Road. — This  work  was  done  on  what 
is  called  Finlan  Road,  running  east  to  Bobcaygeon  Road,  representing 
some  40  rods  of  deviation  to  avoid  rocky  hills,  covering  the  same  for  a  mile. 
Oji  the  Somerville  side  line  a  mile  of  work  was  done  between  concessions 
2  and  3  with  another  quarter  mile  of  repairs. 

Trout  Lake  Road. — A  mile  and  a  half  of  road  was  opened  from  the  side 
line  between  lots  14  and  15  through  concessions  14  and  15  and  across  lots 
13,  14  and  15,  on  concession  15,  Ferris. 

Temiscamingue  Roads. — The  works  in  this  district  and  representing 
about  ninety-six  miles  are  as  follows :  Four  miles  on  the  town  line  of 
Chamberlain  and  Pecaud  from  White  River,  west.  White  River  bri(l<re 
erected  over  the  south  branch  on  the  boundary  between  Marter  and  Evan- 
turel  at  lot  10,  80  feet  long  with  approaches  and  costing  about  f750.  A 
road  between  lots  4  and  5,  concessions  3  and  4,  Harris,  to  concessions  'o  and 
6.  Repairs  on  "West  Road"  from  the  town  line  of  Kearns  and  Armstrong 
to  concessions  3  and  4,  Armstrong,  a  mile  and  a  half  of  grading,  with  an- 
other mile  up  to  concession  5.  Between  lots  6  and  7  of  Bucke  and  Dymond, 
through  concession  1  of  the  latter  township  and  concessions  4,  5  and  6  of 
Bucke,  stumping,  ditching  and  other  work  was  done  to  make  a  winter  road 
to  Haileybury.  In  the  Township  of  Evanturel  three-quarters  of  a  mile  of 
ditching?  from  between  concessions  1  and  2,  south  across  boundary  into 
concession  6,  Armstrong,  with  two  miles  of  grading  and  rounding  of  the 
same  road  through  concessions  4,  5  and  6  of  Evanturel.  Between  lots  6 
and  7,  Bucke,  in  concessions  4  and  5,  a  road  was  opened  and  made  passable 
to  Haileybury.  Two  miles  and  a  half  were  opened  and  ditched  between 
concessions  3  and  4  from  lot  3,  eastward  to  the  main  road  between  lots  iS 
and  9,  with  a  mile  of  grading  in  concessions  3  and  4  on  the  said  main  road. 
From  concession  4,  Hudson,  between  lots  2  and  3  to  boundary  of  Kearns, 
and  thenro  west  to  line  between  lots  3  and  4,  three  miles  and  a  half  of  im- 
provements were  made.  Two  and  a  half  miles  of  filling  and  repairs  on 
Haileybury  and  Liskeard  Road  to  Dickson's  Creek.  On  the  3rd  and  4th 
4m  p.w 
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concession  line  of  Bucke  between  lots  7  and  4,  a  mile  of  repairs.  In  addi- 
tion to  ih^  above  work  and  aggregating  about  twenty-two  miles,  the  fol- 
lowing contracts  were  let  and  completed :  ^(1)  Along  the  line  between  con- 
cessions 4  and  5  of  Firstbrooke  from  eastern  boundary  to  line  between  lots 
6  and  7,  three  miles  opened  in  cutting  and  logging  at  |220  per  mile.  (2) 
Between  Evanturel  and  Marter  from  the  line  between  lots  6  and  7,  west  to 
boundary  of  Marter,  three  miles  of  cutting  and  logging  at  |200  per  mile. 

(3)  Along  the  eastern  boundary  of  Chamberlain  from  southern  limit  of 
township  to  line  between  concessions  3  and  4,  three  miles  at  |200  per  mile. 

(4)  On  the  line  between  concessions  4  and  5,  Kearns  and  Henwood,  from 
between  lots  8  and  9,  Keams,  to  line  between  lots  6  and  7,  Henwood,  five 
miles  were  cut  out  and  logged  at  f275  per  mile.  (5)  Between  concessions 
3- and  4,  Beauchamp,  from  eastern  boundary  to  lots  6  and  7,  three  miles 
were  opened  at  |275  per  mile.  (6)  Along  the  eastern  boundary  of  Chamber- 
lain from  front  of  concession  4,  north  to  town  line  of  Pacaud  to  east  limit 
of  Marquis,  and  thence  north  on  said  east  limit  to  Round  Lake,  fifteen 
miles  at  f350  per  mile.     (7)  Bridging  ravines  at  Round  Lake  at  lots  2  and 

3,  on  town  line  between  Chamberlain  and  Pacaud  and  north  on  last  named 
line  between  Pacaud  and  Marquis  and  upon  which  about  $1,938  were  spent. 
(8)  Three  miles  of  stumping  and  grubbing  between  lots  6  and  7,  Evanturel, 
from  the  3rd  and  4th  concession,  north  to  the  south  boundary  of  Marter 
at  the  price  of  $360  per  mile.  (9)  Between  Evanturel  and  Marter  from  lots 
6  and  7,  east  to  boundary  of  Chamberlain,  thence  along  southern  boundary 
to  front  of  concession  4,  to  lots  2  and  3,  thence  along  line  to  south  part  of 
Pacaud.  (10>  Six  miles  of  grubbinsr  and  grading  along  the  south  bound- 
ary of  Pacaud  from  east  to  west  at  $250  per  mile.  (11)  On  the  west  bound- 
ary of  Pacaud,  through  its  length  of  six  miles  the  road  was  stumped  and 
graded  for  $255  per  mile.  (12)  Three  miles  were  opened  in  Evanturel, 
eight  miles  in  Dack  and  eight  miles  between  Dark  and  Robillard.  Savard 
and  Chamberlain,  opening  a  road  to  Pacaud  and  Marquis  townships  and 
representing  nineteen  miles  opened  at  the  contract  price  of  $400  per  mile,  a 
part  of  which  was  paid  for  last  year.  (13")  Three  miles  were  cleared  be- 
tween lots  6  and  7,  Evanturel,  from  concessions  3  and  4,  north  to  Marter. 
(\4)  Stumping  and  grading  on  line  between  the  3rd  and  4th  concessions 
of  Beauchamp  from  eastern  boundary  to  the  line  between  lots  6  and  7,  three 
miles  at  $400  per  mile.'  (15)  In  the  Township  of  Kearns  two  miles  were 
stumped  and  grubbed  between  concessions  4  and  5  from  between  lots  8  and 
9  to  the  east  boundary  of  Henwood.  (16)  Stumping  and  grading  was  done 
on  the  line  between  concessions  4  and  5  of  Firstbrooke  from  eastern  bound- 
ary to  the  line  between  lots  6  and  7,  three  miles  for  $300  per  mile.  (17) 
On  the  4th  and  6th  concession  line  of  Henwood  from  eastern  boundary 
to  the  line  between  lots  6  and  7,  two  miles  and  a  half  were  opened  at  a  cost 
of  $744. 

Tay  and  Matchedash  Road, — On  the  town  line  of  Matchedash  and  Tay 
a  mile  and  one-eighth  of  grading  and  stumping  with  a  grading  machine 
used  through  lots  7,  8  and  9. 

Verner  and  Badgerow  Road, — The  grading  and  repairing  of  a  mile  from 
concession  2,  between  lots  11  and  12,  Badgerow,  to  concession  3.  A  mile 
and  a  quarter  was  also  brushed  40  feet  wide  and  stumped  ready  for  grading; 
this  latter  work  being  from  concession  3  between  lots  7  and  8  to  concession 

4,  and  includes  640  feet  of  a  log  bridge.  Yerner  Road,  leading  south  to 
Lake  Nipissing,  is  from  concession  1,  Caldwell,  between  lots  8  and  9  to 
concession  B,  thence  across  lots  9  and  10  between  A  and  B,  two  miles  of 
j?ood  work  was  effected. 


52  THE  REPORT  OF  THE  No.  7 


Vazina  Road, — Grading  across  lots  14  and  15,  concession  2,  Bastedo, 
three-quartersQ  of  a  mile  and  ditching  across  lots  4  and  5  and  part  of  6  lor 
a  mile  and  a  quarter. 

Victoria  Road. — ^From  lot  5,  concession  10,  north  to  lot  16,  in  the  Town- 
ship of  Garden,  about  five  miles  were  repaired.  This  road  is  the  only  road 
north  into  the  Township  of  Longford  and  beyond. 

Warren  and  Martland  Roads, — One  work  was  from  concession  2,  be- 
tween Martland  and  Cosby,  three-quarters  of  a  mile  to  concession  1,  with 
a  quarter  of  a  mile  opened  to  reach  the  Township  of  Mason.  On  the  same 
town  line  a  mile  was  crosswayed  on  the  4th  concession.  Between  lots  7  and 
8  across  lot  7  and  part  of  lot  6,  concession  2,  three-quarters  of  a  mile  was 
opened  with  drainage;  also  from  lot  12,  concession  2,  Martland,  to  lot  7. 
a  trestle  was  built  and  two  miles  of  repairs  made.  Lastly,  in  Cosby  Town- 
ship work  was  from  lot  1,  concession  2,  across  lots  2  and  3,  three-quarters 
of  a  mile. 

Warren  and  Sudbury  Road, — The  building  and  repair  of  two  bridfces 
with  other  work  from  lot  8,  concession  3,  Neelon,  across  lots  9,  10  and  11. 

Warren  and  Hugel  Road, — A  mile  of  clearing  and  grading  on  conces- 
sion 2,  Hugel,  from  lot  8  to  lot  7,  and  further  improvements. 

West  Arm  Bridge  Approaches, — This  work  is  on  the  town  line  between 
Cassimir  and  Jennings,  half  a  mile  in  length  with  a  culvert  on  lot  1,  con- 
cession 3.  A  bridge  was  built  on  lot  1,  concession  4,  McPherson,  in  1903, 
but  not  completed,  but  now  finished  at  a  cost  of  about  $100. 

Widdifield  Roads. — Grading  from  concession  B,  between  lots  22  and 
23  across  concession  A,  concession  1  and  into  concession  2,  altogether  two 
and  three-quarter  miles  improved  with  a  grading  machine.  Again  from  lot 
9,  concession  5,  across  lots  7  and  8  to  the  Temiscaming  Railway,  a  mile 
was  opened.  On  concession  5,  across  lots  7  and  8  to  the  Temiscaming  Rail- 
way on  lot  6  of  the  last  mentioned  township,  about  forty  rods  from  lot  7 
and  running'  east  to  lot  1,  concession  4,  and  again  to  the  railway,  altogether 
a  mile  and  three-quarters  were  opened. 

•     WiJno  and  Comber  mere  Road. — Repairs  over  about  ten  miles  between 
Wilno  and  Rockingham. 

Wilberforce  and  North  Algona  Road. — ^From  the  town  line  between 
Wilberforce  and  North  Algona,  east  for  two  miles  and  a  half,  general  re- 
pairs were  made,  and  on  the  town  line  of  the  above  townships  from  lot  1, 
concession  8,  south,  two  miles  were  repaired. 

The  details  of  expenditure  are  as  follows:  — 

Departmeat 
Name  of  Work.  Bxponditore 

East  Division 

Alice  Roads    '$34000 

Alice  and  Wilberforoe  Road 291  05 

Alice  8th  Con.  Road   152  « 

Amable  Du  Fond  Bridge <01  05 

Airy  Township  Road 300  76 

Appleby  and  Dunnett  Road ^^ 

Appleby  Road 1^  60 

Arden  and  Harlon  Road   ^^ 

Appleby  Con.  2  Road IW  W 

Appleby  Road  (Orosswaying)    ...^ 105  00 

A«>»dn*l  «»T>ii  flhnTnT»ooV  "Road  8 ?on  •« 

Ardoch  Bridge,  balance ^  2^ 

Badgerow  Township  Road,  Ist  Section   150  ^1 

Badgerow  Township  Road,   2nd  Section i^7  65 

Bancroft  Bridge   ' 255  67 

Bancroft  and  Maynooth  Road   300  00 

Bridge  North  of  Maynooth   IW  55 
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Department 
Name  of  Work  Expenditure 

East  Divieiov— Continued. 

Barry's  Bay  and  Combermere  Road $200  20 

Bridge  on  Siroie  Road   102  34 

Batteraea  and  Bass  Lake  Road 217  ^26 

ueauQom    hxjoai .•....,.,     ••••     •«••     ••••     ..•..■••..     >.      ..••  ivo  \jy 

Blue  Sea  Road    >. 300  00* 

fiobcaygeon  Road  N.  of  Peterson  , 299  00 

Bonfield  Main  Road 315  75 

Bonfield  Lake  Road 200  00 

Blackdonald  Mining  Road   360  00 

Bonfield  and  Lachapelle  Road,  East 200  00 

Bonfield  and  Laohapelle  Road,  North 200  80 

Boulter  Road    217  50 

Bridge  on  Dowler'a  Greek 153  70 

Bowles  and  Shannon  Road 200  00 

Banerof  t  and  Beer  Lake  Road 200  12 

Brougham  Township,  West  Mountain   Road ., 216  95 

Brougham  Township,  Mountain  and  D'Acre  Road   180  00 

Booth  Road,  Anatruther 90  00 

Brudenell  Township  (Klllaloe  and  Brudenell)    253  95 

Brudenell  Township  Bridge  at  McLaughlin's 100  74 

Bobcaygeon  Road   312  95 

Brudenell  and  Killaloe  Road 155  33 

Buckhom  Road 61199 

Bells'  Rapids  Road 200  04 

Byrnes'  Line  Bridge 60  60 

Burleigh  Road,  near  Apsley    217  5i 

Bnrlelgh  Road.  Sonth 736  47 

Bromley   Township  Road 210  50 

Bn^inet  Road   100  71 

Bells'  Bridge,  balanoe 60  36 

Blesard  Road,  balanoe  67  44 

Gbemong  Lake  Road   161  05 

Caldwell  and  Badgerow  Road   148  26 

Oorbeille's  Road 100  00 

Calvin  Con.  2  Road 202  88 

Calvin,  Lots  9  and  10 100  00 

C^imeron  Township,   Gon.  24   and  25 200  00 

Cameron  Township,  Side  Line   203  10 

Caldwell  Township  Road    300  00 

Cordova  Road 480  00 

Casaimer  and  McPherson  Road   401  22 

Capreol  and  Hanmer 290  75 

Carendish  Road 305  50 

Caldwell.  Con.  3  and  4  Road   101  72 

Cavan  Road   •  •    200  00 

Clarendon  and  Sharbot  Lake  Road    201  50 

Cbisholm  Road,  balanoe,  1903 20  69^ 

Chisbolm  Township,  10  S.  Line  Road   200  23 

do                  20  Con.  Ro-^d   251  69 

do                  12  Con.  Road 202  65 

do                  5th    S.   Line  Road    ..    200  73 

do                  15  8.  LlT>e 150  21 

Clarendon  and  MiSBisBlppl  Road   302  80 

Central  Road  "Tx>boro"   220  00 

Combermere  and  Maynooth  Bridge  180  00 

Cosby  Township  Road,  Ist  Section 204  80 

Cosby  Township  Road.  2nd  Section   180  00 

Desert  Road 299  65 

Dalbonsie  Bridge   .' 151  16 

Bnunett.  Con.  3  Road  ' 100  00 

Dalton  and  Garden,  (from  Sebright)  Roads   150  00 

Balton  and  Garden,  South  Road  ' 150  71 

Dalton  and  Garden,  In  Garden  Roads  201  26 

Desert  Lakfc  Road,  lat  Section 160  33 

Desert  Lake  Road,  2nd  Section 151  25 

Dummer  Township  Road   200  00 
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, ,,.    ,  Dcpertinei.t 

N  time  of  W  ork  Kipendiiure 

East  DiviBiov—OmUnued 

Deer  Biver  Bridge,  balance ^  28  00 

Dunnett.  Con.  3  Eoad  200  03 

Douro  Boad 302  87 

Desormeau  Road    201  36 

Eldon,   3rd   Qtr.   Line  Road    , 324  00 

Eighth  Line  Road,  balance  30  00 

Ferris   Township   Drain   .  300  oo 

Ferris  and  Chisholm  Road 200  00 

Ferris  Township,  Vasa  Creek   297  23 

Veiris  Township,  Bonfleld  and  NosboDsing 202  15 

Field  Township  Road,  1st  Section 201  13 

Fled  Township  Road,  2nd  Section ISO  oO 

French  and  Gully  Line  Road 333  62 

Ferris,  Con.  8  and  9  310  00 

French  River  Valley  Road   50  oo 

Ferris  and  Widdifleld  Road   90  00 

Freexhan's  Mill,  balance   40  (o 

'     ''■ 57  06 

Garson    Road    50  10 

Oratton  Mining  Road   50  00 

Oaerin  Road 208  79 

Ganthior  Road    50  25 

Garton  and  Neelon  Road,  Ist  Section 201  20 

Gkitfjn  and  ?7eelon  Road,  2nd   Section    MB  75 

Gibbon's  Township  Road,  1st  Section    200  00 

Gibbon's  Township  Road,  2nd  Section 199  10 

Green  Bay  Road 209  14 

Griffith  Road   275  00 

Galway  Road 330  50 

Hagarty,  Con.  4  Road,  balance   55  30 

Hagarty  Road,  balance 26  25 

Hagarty  Township,  Opeongo  Road   .  .1 201  50 

Hagarty  Township,  12  Con.  Road 305  50 

HagTr*y  Township,  16  Con.  Road 203  50 

Hinchinbrooke   Road    200  56 

Hanmer  Township,  Ist  Section  180  00 

Hanmer  Township,  2nd  Section  20!  78 

Hastings   Road    305  51 

Harvey,  28  and  29  Road 195  20 

Rage!  and  Badgerow  Road   250  00 

Hngel,  Con.  3  Road,  1st  Section   200  60 

Hngel,  Con.  3  Road,  2nd  Section 200  ^ 

Hnrtibise  Hoad    202  04 

Iron   Mine  Road,   Lutterworth    200  03 

Island  Road,  Stanhope   199  50 

Inspection    3,825 10 

Inspection,  balances   764  10 

Jones'  Falls   and   Morton  Road    250  00 

.lervais  Road 207  2^ 

Jones'  Falls  and  Battersea  Road,  balance 5  00 

K  eenanTille  Road   MO  00 

K  irltpatrick,  Con.  3  Road 99  75 

Kirkpatrick  Road,  1st   Section    200  16 

Kirkpatrick  Road,  2nd  Section   200  40 

Lanark  and  Darling  Road    350  30 

Lavant  and  Playf air  Road   511  2* 

Lntterworth  Roads 300  00 

Laiton,  Con.  4  Road 200  CO 

Tvoboro,  3  Con.  Road 200  41 

London   and   Caldwell   Road    : 202  15 

Lonsdale  and  Bridgewater  Road    149  87 

Tiefleur  Road    100  00 

Locating  Roads   124  28 

Leeds  and  Pittsburg  Road  110  11 

Larochelle  Road    55  85 

Lavant  Road,  balance   19  38 

Mud  Lake  Bridge  Road    ID2  50 
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400  00 
204  00 
180  00 
202  25 
277  02 
304  98 
199  89 
251  38 

199  85 
101  36 

200  00 


Name  of  Work  '  ^^^U^ 

East  Division ^Qmtinued  i«:uuii.ui^ 

Mattawa  and   CalTin  Road   S 159  no 

Mattawa    and   Calvin   Bridge .-./.V......^///.!!!.    .*..'*..*.'..'.'.*  24  00 

Mattawa   and   Calvin  B.  Range ,    18160 

Mattawa   and   Pembroke    Road,    lat    Section    200  03 

Mattawa   and  Pembroke  ^oad.  2nd  Section 300  09 

Marlbank  Road   ; 

Vattr^wan  Township.  6  Con.  Road    250  00 

Mattawan  Township,   Dupont'e  Hill    ...  ia7  to 

Mines  Road,  Gratton    '    .' ^^  ^ 

Mattawatchan,  Frontenao   Road 

Mattawatchan  Bridge    % 

Minogne  Road 

Monck   Road,  Oooderham    

Monette  Ro«»d   

Monek  Poad   to  Dysart 

Moiin*a'n  Grove  Road    ' 

Mattawa  and  Calvin  Road   

Martland,   1  and  2  Road — CroBBway 

Med  Lake,   Narrow's   Bridge 

McGeary  Creek  Bridge   .... 

Mcpherson  &  London  IRoad  '  ,m  « 

McCambridge  Road    ....  ^^  '^ 

McCarthy's  Road   200  05 

Mattawa  and  Temiskaming  Road  \^m 

Martland  and  Cosby  Road,  balance  J?  ?? 

Markstay  and  Warren  Road,  balance    il  II 

Massanoga  Lake  Road,  balance   .  

North  Shore  Road.  Perth   ^  ^ 

North  Shore  to  Tront  Lake  .....  201  55 

North  Bay  and  Widdifleld  Road         200  00 

North  Harvey  Road   370  30 

Nosbonslng  and  Corbelllee  Road    ....!,.... mM 

Nosbonsing  and  North  Road  307  07 

Otter  Lake  Road 20B  75 

Opinicon   and  Deer  Bay  Road 215  10 

Oak  Lake  Road 2*^^ 

Opoongo  Road,  balance ^^^Jt 

Papinean  Township   Road.   12  Con.    ....  -??  Z? 

Papineau  Township.  Side  Road J?:!: 

Papinean  Township.  10  Con.  Road   ....  t^ll 

Perranlt    Settlement  Road '  Ii:  11 

Petewawa  Road  towards  Port  William.  Que. 

Petewawa  Road 

Peterson  Road.  Radoliffe 

Perth   Road    

Peterson  Road,  Guilford   

Paugh  Lake  Road,  balance   

Portland   and  Railton.   balance    

Queen's  Line  Road   

Reid   Road   

Road  Oraders   

Racioot  Road 


300  75 

106  50 

208  00 

200  20 

205  05 

198  60 

28  70 

60  00 

309  53 

327  01 

52  50 

Raglan  and  Lyndock  Road    208  65 

Raglan  and  Lyndock,  Lyndock  and  Eganville   202  50 

Rolph.  Bnchanan  and   Wylie  Road   ..   i. .....  .                       200  23 

Roes  Township   Road    180  00 

Ratter  Roads,  Con.  2  and  3 209  25 

^^     ,^ fl^*i,    ' v.v.  V.V.'".:  v.'./':;::     ^30 

do           3rd  Section 104  50 

Round  Lake  Road,  Peterboro    180  00 

Radoliffe  and  Carlow  Road 300  65 

Rolph.  Moore   Lake  Bridge    249  70 

Rolph.  Buchanan  bridge 052  70 

Round  Lake  Road,   Renfrew 204  rn 

Sabastopol.  Killeen  Road -q«  ^q 

Sabastopol,  Eganville  Road -cq  ^- 


-J 
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'  Name  of  Work 

East  District^  CcmtHiwd 

Sabastopol,  Wormke  Road   

Sandy  Lake  to  Buckhorn  Road 

Sherwood  and  Jones  Boad   

Sherwood,  Barry's  Bay  Road 

Springer  Township,   Bidal    Boad    

do  Bfirton    Boad — 

do  Casho   Bay   Road    

do  Brazeau  Road 

do  Savigrney    Road    

do  Ayott^  Road 

Sharbot  Lake  and  Crow  Lake  Road 

Sturgeon  Lake  and   Lafrance  Road    

Springer  Road  to  Depot   

Squaw  River  Road  

Silver  Lake  and  Burnt  River  Road   

S.  Algona  Road 

S.  Algona  and  Eganville  Road   

Sharbot  Lake  and  Oso  Road   

SomerVlIle,   S.   Line   Road 

Sudbury  and  R&yside  Road   

Sudbury   and  Blezard   . .  .*. 

Somerville,  Con.  8  Road   

St.  Charles  Road 

Sudbury,  Ramsay  Lake  Road 

S.  Algona  Road,  balances    

Sudbury  and  Neelon  Road 

Trout  Lake  Road 

Trout  Lake  Road,  balance    

Vasina  Road 

Vemer  Road,  South 

Victoria  Road    

Vemer  and  Badgerow  Road,   Ist  Section    

Vemer  and  Badgerow   Road,  2nd  Section    

Wilno    and   Combermere   Road    

Wasa  Bridge,  balance 

Warren  and  Sudbury  Road,  Ist   Section,   W.  Nip 

Warren  and  Sudbury  Road,  2nd  Section,  W.  Nip 

Warren  and  Hugel  Road   

West  Arm  Bridge  Approach 

Widdifield,  Oormanville  Road   

Widdifield,  4   and  5  Con.  Road    

Wilberforce,  20  Con   

Wllberforce,  T.   L.   Road 

Wilberforce,   Proof   Line  Road   

Wisawasa  Road 

Warren  and  iMartland  Road  and  Bridge 

do  Pemarius  Section 

do  Dambremont  Section 

do  Bouflord   Section    

do  Orosswaying    


Department 

Expcndiiurv 

26:  36 
196  65 

202  75 
201  60 
100  00 

55  58 
54  00 

100  00 

101  75 
299  80 
169  42 
207  00 
180  00 
294  37 
333  00 
103  50 

100  00 
130  00 
199  87 
299  57 
400  02 
252  01 
129  86 

199  96 

56  35 
33  75 

200  00 
26  50 

aoooo 

200  08 
200  50 
309  95 

101  61 
200  10 

885 
180  00 
182  72 
301  62 
121  25 
349  91 
20101 
255  02 
209  25 
108  57 

203  97 
2.073  77 

200  01 
260  03 
255  2S 
107  63 

557.804  61 


Less  Refunds: 

Sauer  Road    

Loboro  and  Wilmer  Road 
Markstay  and  Warren   . . . 


?4  72 

230  00 

2  15 


236  87 


57.567  74 


Temiskaming  District  Boads 

Armstrong,  West  Road 822  95 

Beauchamp,  3   and  4  Road    2.225  00 

Buck  and  Dymond  Boad 442  67 

Chamberlain,  Boundary  Road    600  00 
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Department 
Name  of  Work  Expenditure 

East  Division— Owiimurrf 

Chamberlain,  Pacaud  and  Marquia  Road S  5,965  32 

Chamberlain,  Paoand  and  Marquia  Bridges 1,766  74 

Eranturel   and  Marter  Road    600  00 

Eraninrel.  6  and  7  Road 2,879  56 

Evantdrel,  West  Boad 2,082  49 

Eranturel,  Road  Crosswaying Ill  00 

ETanturel,  Marter  and  Ghamberlain  Road 3,034  00 

Pirstbrook,  4  and  5  Con.  Road 660  00 

Grading  Roads 910  46 

Henwood,  4  and  5  Road    744  00 

Haileybury  and  Liskeard  Road    ,..  300  62 

Hudson  and  Kearns  Road   .* 218  14 

Hudson  Road 106  19 

Haileybury  and  Cobalt  Road 500  00 

Judge  and  Liskeard  Road    504  22 

Kearns  and  Henwood  Road   1,375  00 

Kearns,  8  and  9  Road   600  00 

Long  Lake  Road 5,075  50 

Locating  Roads   610  85 

Paoand,  Boundary  Roads 3,092  50 

Robillard  and  Savard  Road  515  24 

Temiskaming  Roads,  Balance  1903 2,534  98 


38,277  43 


West  Division. 

Ardtree  and  Washago  Road 301  66 

Axe  Lake  and  Banbury  Road  206  67 

Albermarle  Township  Roads   -   100  OS 

Barton  Lake  and  Gurd  Road , 199  75 

Baxter  Township  Roads   294  37 

Barrow   Bay  Road 179  34 

Bethune,  5th  Side  Line  Road 200  64 

Blaek    River   Bridge    149  62 

Berridale  Road    205  10 

Beggsborough  Road   209  70 

Booth  Line  Road 403  20 

Boundary  and  Pish  Lake  Road    301  48 

Bridge  on  Middle  River  ' 354  34 

Buck  Creek  Bridge   317  51 

Cardwell,  4th  Con.  Road       300  72 

Carling,  4th  Con.  Road   250  25 

Christian  Valley  Road 199  90 

Christie  Township,  15   Side  Line  Road    201  55 

Christie  Township  Road 200  00 

Dalton  and  Washago  Road 201  00 

■  Deer  Lake  and  Baysville  Road 215  88 

Farley  Road  Bridge 414  74 

Fifth  Side  Line  .Road  ■ . . . .    198  00 

Geesler  Road 198  53 

OoMen  Valley  and  North  Road 400  00 

Gordon  Bay  Road   232  42 

Himsworth,  Con.  2  and  3  Road 199  88 

do         Con.  4  and  5  Road   

do         5  Side  Line  Road   

do         North  10th  Con.  Road   


180  00 
201  05 
200  68 


Tnspeotion j  534  ^5 

Inspection,  balance  1903 ,. '  33  25 

Lorrimer  Lake  Road 294  20 

Little  East  River  Bridge >    B9  71 

Matohedash,  T.  L.  Road 202  16 

«'*?°''*V«^'t* I,- „ •"..;;..■■..■..::::  20000 

Machar,  10  S.  L.  Bond 200  00 

Magnetewan  River  Road   ^.^  . 

Matohedash  Road oat  »« 

Matohedash  Bridge '.*..'.".'.'.'..".'.'.'   '.'.[[  328  14 
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Name  of  Work 

West  Division  -Omtinued 

Monck  Road,  Atherley   

Machar,  20  S.   Line  'Road 

Monteith   and   Perry    Road 

Morrison   Township   Road 

Mills  and  Wilson  Road 

Muskoka  Road 

MoMurrich,  20  8.  Line  Road 

M(  Cankcy   Road  Bridge 

Naiscoodtyong  Bridge 

Ninth  Con.  Road,  Croft 

Nipissing  Lake  Road,  balance  1903 

Nipisstng  Township  (Sharpens  Corner)  Road    

Nipissing  Township,  Byer's  Road   

North  Himsworth  Road \ 

North  Road,  North  of  Magnetewan . 

Orange  Valley  Road 

Orange   Valley   Bridge    

Otter  Lake  Narrows'    Bridge    

Oakley,  Con.  4  Road 

Perry  Township    Road    

Pine  Lake  Road   

Proudfoot,  Con.   4  and  5  Road 

River  Road,  Draper    

Red  Bay  Road  : 

South  River  Bridge   • 

South  River  Bridge,  balance  1903   

Strong  Armour  and  Ryerson  Road 

Stisted,  Con.  8  and  9  Road 

Strong  Township  Road 

Strong,  30  and  31  S.   L.  Road   

Tally  Ho  Road 

Tay  and  Matchedash  Road   

Victoria  Road,  North  of  Victoria  Bridge 

Wolfe  River  Bridge  (Jack   Lake  Road)   , 

Wolfe  River   Bridge,   Kid's   Landing   

West  Road.  Patterson 

White's  Bridge.  Magnetewan   

Road  Graders 


Department 
Expenditure 


^  500  05 
201  11 
200  00 

399  42 
198  25 

300  00 

301  92 
50  00 

545  33 

200  10 

10  00 

200  08 

201  17 
200  00 
lOO  18 

202  26 
194  10 

209  26 

299  62 
200  00 

252  43 

300  33 
303  53 
150  70 
419  75 
225  90 
200  00 
300  00 

248  80 

249  26 
200  01 

210  00 

400  00 

253  12 
138  62 
306  68 

91  82 
450  00 

20.026  36 


North   Division. 


Awenge  Road f  599  65 


Bridge  Repairs.  Thunder  Bay  District 

Bright  Township  Road 

Basswood  Lake  Road   

Brushing  Trails 

Carnarvon,  12  Con.  Road  

Campbell,  12  Con.  Road   ....    

Carpenter   and   Lash   Road 

Carpenter  and  Burris  Road    

Carpenter,  6  and  7  Road   

Conmee  Road  

Crosier,  Devlin  and  Lash  Road 

Crorier   and   Lash   Road    

Coffin  Bridge ^ 

Devlin  and  Burris  Road   * 

Dilke  and  Nellis  Road   

Dobie  Township  Road   

Dorion  Road   

Dryden  Bridge   

Eagle  River  Bridge   

Eagle  Lake  Road   

Eaton  Township  Road 


120  68 
501  10 
300  00 
180  00 
50125 
201  07 
999  62 

1,007  67 
487  50 
480  00 

1,878  17 

774  63 

18  95 

1,002  22 

ii)ion 

498  15 
480  00 
65  87 
700  00 
303  50 
533  25 
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Name  of  Work 

North  Division -Continued 

Fort   Francee  and  Rainy  Lake  Head    

Galbraith  Township  Road    

Gladstone.   2nd   Con.   Bridgre   

Gilliet  and  Scoble  Road   

Grading  Roads,  Algoma  Distriot ( 

Goldenbnrg  and  Bay  Mills  Road 

Goulais  Bay   and  Vankoughnet  Road    , 

Grim«8thorpe  Bridge 

Galbraith  Township  Road,  Right  of  Way    

Honora  Bay  Road    — 

Hymers  Road 

Iron  Bridge  Road 

Inspection,  balance  1903 

Inspection    

Jaflray  Township  Road .,. 

Jaflray    Bridge    

Korah  Roads,  1st  Sec 

Korah  Roads,  2nd  Section   

Kagawong  Lake  Road   

Laoloshe  Bridge 

Lybster  Road   

Michipicoten  Mining  Road 

Marks  Road   

Magpie  River  Bridge 

May  Township  Road  

Morley,  9  and  16  Road   

Mather  and  Tait  Road 

Mather  and  Bobie  Road 

Morley  \and  Shenston    . .         .*. 

Mather.  8  and  9  Road 

McGregor  Road   

Molntyre  Road 

McKeown's  Bridge   

Mather  and  Bobie  Road,  balance  1903   

Mississaga   Scow,   balance  1903   

Nairn  and  Worthington  VEtoad   

Neebing  and  Mclntyre  Road    

Nellis  and  Pattnllo  Road   

Neebing  and  Oliver  Road 

O'Connor  and  Gonmee  Road   

Pine  RiTer  and  PattuUo  Road   

Prince  and  Galbraith  • 

Paipoonge  and  0"Connor  Road 

Pattnllo  and  Morley 

Roddick  C.  A  M 

Prince  Township  Road   

Prince  Township  Road,  balance  1903  

Rainy   River  Road.  Aylesworth   and  Lash    

do  Township   of   Billie    

do  Bilke  to  Worthington   

do  Worthington  and  Atwood    

do  Crosier  and  Port  Frances   

Roddick.  Crosier  and  Misccampbell    

Roddick,  Crosier   and  Miscampbell,  balance    

Rainy  River  Roads,  balance  1903    

Spanish  River  Road  Bridge   

Sanford  Township  vRoad   

Scoble  and  Blake  Road 

Shakespeare  Road   k 

Stanley  and  sFort  William  Road 

Strange  Road 

Tali  and  Shenston   ^ 

Tait  and  Shenston,  balance  1903 

Tarentoms   Road — 

Thessalon  Bridge 

Tait  and  Pattnllo  Road   


Dept\rtment 

Expenditure 

$503  97 

299  10 

203  31 

519  78 

315  85 

501  84 

3,987  20 

308  13 

87  50 

381  41 

550  00 

215  19 

206  85 

3.697  26 

1,573  23 

220  30 

«    300  10 

408  97 

301  80 

98  00 

513  16 

876  94 

321  58 

100  25 

300  00 

281  75 

980  00 

950  00 

485  00 

485  41 

280  00 

450  00 

258  80. 

71  41 

10  35 

507  25 

535  56 

485  00 

455  30 

568  63 

488  36 

61  00 

450  00 

509  77 

18  2S2 

900  56 

33  14 

1.044  70 

810  42 

980  00 

1.992  86 

476  29 

771  25 

18  22 

61  50 

350  16 

403  26 

450  00 

300  68 

1.900  00 

429  37 

970  44 

33  09 

4$A   40 

64  20 

999  09 
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Department 

Name  of  Work  EzpeDditure 

NoBTH  Division— Ctfidttdfd. 

Theesalon  Township  Boad $3,000  00 

Van  Home  Road 482  90 

Wainwright  Township  Eoad 508  55 

White  Eiver  Bridge 34  60 

Wabigoon  and  Binorwic  Boad 498  73 

Wablgoon  and  Beaudreau's  Landing  Boad •  • . .    110  50 

Wells  Boad  Repairs 804  53 

Webbwood  and  Nairn  Eoad 899  91 

Worthington  and  Blue  Eoad 980  00 

Winnipeg  Elver  Boad 303  61 

Zealand  Township  Eoad 386  16 

Eoad  Graders   775  00 


Less  Befunds: — 

Par]|inson  Bridge    

Devlin  and  Burris  Boad  

Laoloohe  Bridge 

Grand  Portage  Eoad 

Hanitowaning  and  Prov.  Bay 


60,017  32 

10 

S5  20 

90  00 

27  23 

117  58 

268  11 

Becapitulatxon. 


59.749  21 


fiast  Division 57,567  74 

Temiskaming  District      38,277  43 

Wert  Division   20.026  36 

North  Division ). 59,749  21 

Departmental  expenditure   $175,620  74 

Municipal  and  Otheb  Grants. 

Shuniah  Township  to  Mclntyre  Boad $500  00 


Dept.  of  Public  Works, 

Toronto,  Dec.  31st.  1904. 


HENET  SMITH, 

Supt,  Col,  Roach. 


.'  ' 


STATEMENTS 


OF  THE 


ACCOUNTANT 


AND 


LAW  CLERK 


[61] 


Department  of  PulJic  Works,  Ontario. 
Toronto,  January,  1905. 


Hon.  J.  0.  Reaume, 

Commissioner  of  Public  Works,  Ontario. 


Sir:— 

I  haye  the  honor  to  submit  the  following  statements  of  maintenance  and 
capital  expenditure  on  public  buildings,  works,  roads,  aid  to  railways,  etc ,  and 
of  contracts  entered  into  in  connection  therewith,  being :  (1)  the  expenditure  on 
Maintenance  and  Repairs  account  for  Government  and  Departmental  Buildings, 
Institutions  and  Works  for  the  year  1904 ;  (2)  the  capital  expenditure  for  public 
buildings,  works,  roads,  railways,  etc.,  for  the  year  1904 ;  (3)  the  total  capital 
expenditure  on  public  buildings,  public  works,  colonization  and  mining  roads, 
aid  to  railways,  etc.,  from  the  1st  of  July,  1867,  to  31st  December  1904;  (4)  a 
classified  statement  showing  (a)  the  expenditure  for  four  years  and  six  months, 
from  1st  of  July  1867,  to  31st  December  1871;  (b)  the  expenditure  for  thirty- 
three  years  from  Ist  January  1872,  to  31st  December  1904;  and  (c)  the  grand 
total  of  expenditure  from  1st  July  1867,  to  31st  December  1904;  and  (5)  a 
statement  showing  the  several  contracts  and  bonds  entered  into  with  His  Majesty 
during  the  year  1904  for  the  execution  of  sundry  works  under  the  control  of 
the  Department. 

I  have  the  honor  to  remain. 
Sir, 
Your  obedient  servant, 

J.  P.  EDWARDS. 
Accountant  and  Law  Clerk. 


[62] 
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STATEMENT  No.  1. 


Being  statement  of  expenditure,  on  Maintenance  Account,  tor  fuel,  elcitric 
light,  power,  gas,  water,  vault  fittings,  furniture  and  furnishings,  reoairs, 
salaries,  etc.,  for  the  following  Departmental  Buildings.  Institution**  and   Works 


durinof  1904. 


Name  of  Service 


Amount. 


Administration  of  Justice  : 


Oegoode  Hall,  Toronto 
Education  :     ■ 


Normal  and  Model  SchoolB,  and  Educational  Department,  Toronto 

Normal  and  Model  Schools,  Ottawa 

Normal  School  Buildings,  London 

School  of  Practical  Science,  Toronto 


Maintenance  and  Repairs  op  Government  Buildings  : 

Parliament  and  Departmental  Buildings  (including  salaries  of  engineers, 
firemen,  messengers,  etc.),  and  furnishings  Legislative  Chamber  and 
Speaker's  apartments 

Attorney-GeneraPs  Department 

Crown  Lands  Department 

Public  Work's  Department ' 

Provincial  Secretary's  Department 

Treasury  Department   

Agricultural  Department 

Government  House 

Superintendent  Locks,  Dams,  Bridges,  etc.  (salary  10  months)     

Lockmaster's,  bridgetenders'  and  caretakers'  salaries 


Total 


Depaktment  of  Public  Works,  Ontario. 
Toronto,  Febuuary,  1905. 


,864  65 


9,512  13 
6,650  90 
2,554  87 
6,321  31 


49,953  72 

617  88» 

3,469  36 

678  42 

764  32 

437  26 

875  93 

15,039  99 

1,000  00 

4,251  36 


1111,991  90 


J.  P.  Edwards, 

Accountant. 
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STATEMENT  No.  2. 

« 

Being  statement  of  expenditure,  Capital   Account,  on   Public   Buildings  and 
Works,  etc.,  for  the  year  1904.     (See  also  Statement  No.  3.) 


Name  of  Work. 


Under  the 
'Department 
Pub.  Works. 


Public  Buildings. 

Parliament  Buildings— construction  account 

do  equipment,  etc 

Asylum  for  the  Insane,  Toronto 

do  Mimico 

do  London  

do  Hamilton 

do  Kingston 

do  Brockvllle 

do  Cobourg 

do  Penetanguishene 

do    Idiots,     Orillia 

Hospital  for  Epileptics,  Oxford 

Oentral  Prison,  Toronto 

Reformatory  for  Females,  Toronto 

Institution  for  the  Deaf  and  Dumb,  Belleville 

do         Blind,  Brantford 

Educational    Department    and    Normal    and   Model 

Schools,  Toronto 

formal  and  Model  Schools,  Ottawa 

Normal  School,  London 

School  of  Practical  Science,  Toronto,  New  Buildings. . 
School  of  Practical  Science,  Toronto  (New  Buildings), 

equipment 

Agricultural  College,  Guelph 

Eastern  Dairy  School,  Kingston 

Children's  Shelter,  Toronto 


Algoma  District : 

Court  House,  etc. ,  Sault  Ste.  Marie 
Jjockup,  Chapleau 

do      Cutler 

do      Chelmsford  


Thunder  Bay  District : 

Gaol  and  Court  House,  Port  Arthur 
Muskoka  District : 


Court  House  and  Gaol  and  Registry  Office,  Brace- 
bridge  


Parry  Sound  District : 

Court  House,  etc. ,  Parry  Sound 
Ni  pissing  District : 


Lockup  at  Mattawa 

do    Court  House  and  Registry  Office,  North  Bay 

do    Sudbury 

do    Bonfield 

Rainy  River  District : 


Court  House,  etc..  Rat  Portage 
Registry  Oflfice,  Port  Francis. . . 
Lockup,  Dryden 


705 
1,770 
2,510 
2,186 

19,632 
4,799 

10,464 
5.351 
4,750 

40,725 
7,098 

50,805 
6^,906 
1,259 
4,992 
3,346 


00 
05 
53 
02 
18 
19 
34 
10 
00 
14 
02 
37 
91 
73 
89 
94 


12,272  15 

3,782  74 

90  00 

127.225  50 

17,240  70 

31.959  46 

8,910  94 


5,793  54 

•  39  93 

9  55 

51190 


2,281  69 


582  86 


246  21 


17  00 

2,692  95; 

2,240' 

79  96 


544  35 

1,251 10. 

500  00' 


Under  the  ; 
Inspectors,  | 
etc. 


Total  for 
1904. 


5,064  27 
3,103  39 
2,610  20 
5,107  31 
2,342  82 
2,547  87! 


4,112  45 


7,038  08 
1,977  53 
1,559  94 


2.475  05 

7,574  80 

5,289  41 

22,242  38 

9,906  50 

12,807  16 

7,898  97 

4,750  00 

40,725 14 

11,210  47 

50,805  37 

6,m  91 

8.297  81 

6,969  92 

4,906  88 

12,272  15 

3,782  74 

90  00 


144,466  20 
31,959  46 
8,910  94 
7,012  35 


2,812  31 


2,295  4-1 
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STATEMENT  No.  2.--'C(mtinued. 

Being  Statement  of  Expenditure,  Capital  Account,  on  Public  Buildings  and 
Works,  etc.,  for  the  year  1904?.     (See  also  Statement  No.  3.) 


Name  of  Work. 


Under  the 
Department 
Pub.  Works. 


Public  Works. 

Bridge  over  West  arm,  Lake  Nipissing    

do        Wabis  River. 

do    ,    Sunday  Creek 

do       La  Blanche  River  

Madawaska  River  Works,  Bridge  at  Combermere   

Bridge,  outlet  Lake  of  the  Woods    

Magnetawan  River  Works  (  Swing  Bridge),  Township 

of  Ryerson 

do  do        Dredging  at  Burk's  Falls.. . 

do  do        Magnetawan  River  Dam  T . . . 

do  do       To  remove  obstructions  from 

Ah-Mic  Lake 

Stanley  Bridge,  to  renew  North  portion   

Blind  River  Bridge    

Severn  Bridge,  Township  of  Morrison 

Se(}uin  River  Bridge,  superstructure 

Bridges,  Rainy  River  Road 

Muskoka  Lakes  Works,  Cribbing  Port  Carling   

Bridge,  Wawa  Road 

Removing  obstructions  in  North  River   

Construction  of  Black  Bridge,  Muskoka 

Drainage  Works : 

Nesbit  and  Ro^rs  drains,  Tp.  Bosanquet    

Mud:Lake  Dramage,  Tp.  Keppel 

Outlet  for  Durham  Creek,  Tp.  of  Brooke 

Fraser  Creek  Drainage  Works,  Tp.  of  Roxborough 

North  Branch  Drainage  Works,  Tps.  Roxborough 
and  Cornwall 

Pottawattamie  River  Drainage  Works,  Tp.  Derby . 

Douro  Draina(|;e  Works,  Tp.  Douro 

Ruscomb  Drainage  Works,  Tp.  Rochester 

Forbes  do  Tp.  East  Tilbury 

Pelee  Point  do  Tp.  Mersea 

Snake  River         do  Tp.  Bromley 

N(»ey's  Creek  Bridge ' 

Inman  River  Deepening 

Maintenance  Locks,  Dams  and  Bridges,  etc 

Surveys  and  Inspections,  etc 

Bridge,  over  Jean  Baptiste. 

Bridge,  round  Lake  Koad ^ 

Bridge,  Baysville 

Bridge,  Calabo^e 

Echo  River  Bridge • 

Gaasimer  Creek  Improvements 

Wasdale  Bridge  (Ontario  and  Simcoe) 

Wahna^itae  Kiver  Bridge,  Township  Dryden 

Black  River  Bridge,  Tp.  Draper,  Muskoka 

Delta  Creek  Improvements 

Rainy  River  Dock 

Colonization  and  Mining  Roads 

Aid  to  Railways  (cash  expended) 


Totals 


3,651  34 
2,773  33 
603  00 
2,929  87 
1,254  50 
15,884  78 

1,895  06 

1,822  99 

569  43 

214  07 
4,860  57 

940  05 
2,500  00 
3.754  00 
2,361  01 
2.438  60 
1,198  39 

65914 
1,500  00 


300  00 

963  23 

1,300  00 

300  00 

2,000  00 
3,000  00 
1,200  00 
3,000  00 
2,000  00 
2,000  00 
5,000  00 
48185 
1,421  16 
10,296  72 
1,804  40 

98  31 
19  00 

2,047  50 

800  00 

1,332  11 

30  56 

1,000  00 

4,642  49 

9  48 

99  24 
75  00 


118,337  46 


59fi,725  47 


Under  the 

Inspectors, 

etc. 


175,620  74 


218,096  95 


Total  for 
1904. 


3,651  34 
2,773  33 
603  00 
2,929  87 
1,254  50 
15,884  78 

1,895  06 

1,822  99 

569  43 

214  07 
4,860  57 

940  05 
2,500  00 
3,754  00 
2,361  01 
2,438  60 
1,198  39 

659  14 
1,500  00 


300  00 

963  23 

1,300  00 

300  00 

2,000  00 
3,000  00 
1,200  00 
3,000  00 
2,000  00 
2,000  00 
5,000  00 
48186 
1,421  16 
10,296  72 
1,804  40 

98  31 
19  00 

2,047  50 

800  00 

1,332  11 

30  56 

1,000  00 

4,642  49 

9  48 

99  24 
75  00 

175,620  74 
118,337  46 


816,822  42 


Departmint  of  Public  Works,  Ontario, 
Toronto.  February,  1905. 
5  p.w. 


J.  P.  Edwards, 

Accountant. 


66 


THE  REPOP.r  OF  THE 


No.  7 


STATEMENT  No.  3. 

Being  a  statement  on  Capital  Account  for  Public  Buildings,  Public  Works, 
Colonization  and  Mining  Roads,  Aid  to  Railways,  etc ,  as  follows  :  (1)  The 
tota]  of  expenditure  for  four  years  and  six  months,  from  the  1st  July,  1867  to 
the  Slst  December,  1871 ;  (2)  The  total  of  expenditure  for  thirty 4wo  yeara 
from  the  1st  January,  1872  to  the  31st  a  ecemfcer,  1903  ;  (:i)  The  total  of 
expenditure  for  the  year  1904 ;  and  (4)  The  grand  totfid  of  expenditure, 
from  the  1st  of  July,  1867  to  the  Slst  December,  1904. 


Name  of  work. 


Government  House 

Old  Parliament  and  Departmental  Build- 
ings    

New  Parliament  and  Departmental  Build- 
ings (construction  account)     

New  Parliament  and  Departmental  Build- 
ings (equipment,  grounds,  roqds. 
plant  house,  etc) 

Asylum  for  Insane,  Toronto 


do 
do 
do 
do 
do 
do 
do 
do 


Mimico 

London  

Hamilton 

Kingston   

Kingston  (branch) 

Brockville 

Cobourg 

Penetangiiishene 

Asylum  for  Idiots,  Orillia 

Hospital  for  Epileptics,  Oxford 

Central  Prison,  Toronto 

Andrew   Mercer    Reformatory    for  Fe- 
males, Toronto 

Reformatory  for  Boys,  Penetaneuishene. 
Institution  lor  Deaf  and  Dumb,  %elle\'ille 

Institution  for  Blind,  Brantford 

Education  Department  and  Normal  and 

Model  Schools,  Toronto 

Normal  and  Model  Schools,  Ottawa 

Normal  School,  London 

Normal  College,   Hamilton,  (equipment 

Domestic  Science  room) 

School  of  Practical  Science  (College^  of 

Technology) : . . 

School  of  Practical  Science,  Queen* s  Park 
School  of  Practical  Science  new  Chemistry 
and  Mining,  and  Milling  building. . 

Agricultural  College,  Guelph  

Dairy  School,  Strathroy 

do         Kingston 

Children's  Shelter,  Toronto 

School  of  Mining,  Kingston 

Osgoode  Hall,  Toronto 

Agricultural  Hall 

Government  Farm,  Mimico 

Pioneer  Dairy  Farm,  Algoma 

Brock's  Monument,  Queenston  Heights. 
Niagara  River  Fence 


Expenditure 

1st,  July, 

1867  to  Slst, 

December, 

1871. 


c. 


105,337  77 
52,330  78 


173,014  71 


311,002  82 


10,925  96 


12,080  74 
90,215  11 
69,318  75 

13,613  50 


38,509  34 


47,350  00 


E  xpenditure 
Ist  Jan.,  1872 

to 

3lBt  December, 

1903. 


$   c. 
78,523  09 

32,955  20 

1,276,688  29 


229,164  57 
208,737  96 
623,581  22 
699,505  45 
921,104  10 
481,911  94 
9.422  82 
490,090  63 
116,191  96 


559,240  08 

7,666  60 

893,286  07 

245,955  27 
179,431  26 
242,884  93 
212,635  94 

200,818  42 
224,915  87 
100,708  23 

854  25 

20,690  92 
252,535  56 

140,158  62 

588,538  87 

14,583  71 

8,120  76 


4,070  00 
148,062  85 
324  00 
4,296  34 
5,178  43 
4,605  31 
8,025  43 


Expendi- 
.ture, 
1904. 


I 


c. 


705  00 


1,770  05 
7,574  80 
5,289  41 
22,242  38 
9,906  50 

12,807  16 

• 

7,898  97 

4,750  00 

40,725  14 

11,210  47 

50,805  37 

6.905  91 

8,297  81 

6,969  92 

4.906  88 

12,272  16 

3,782  74 

90  00 


144,466  20 
31,959  46 

"8,9i6  94 
7,012  35 


Total 

expenditure 

to 

31st  December, 

1904. 


I     c. 

188,860  86 

85,285  98 
1,276,393  29 


230,934  62 
389,327  47 
628,870  63 
1,032,750  65 
931,010  60 
494.719  10 
9,422  82 
497,989  60 
120,941  95 

40,725  14 
570,460  55 

58,471  97 
911,117  94 

264,253  08 
191,512  00 
340,069  96 
286,861  57 

226,704  07 
228,698  61 
100,798  23 

854  25 

69,100  26 
262,635  56 

284,624  82 

620,493  33 

14,683  71 

17,031  70 

7,012  a5 

4.070  00 

148,062  85 

324  00 

51,646  34 

6,178  43 

4,605  31 

8,025  43 


I 

t 
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STATEMENT  No  ^—Goniinibed. 


Name  of  Work 


Al|zoma  District : 

Court  house,  gaol  and  registry  ofijce, 
etc.,  Sault  Ste.  Marie 

Grand  Manitoulin  Island,  th^ee  lock- 
ape  (Gore  Bay,  Little  Current  and 
Manitowaning) 

Lock-up  at  Killamey 


do 
do 
do 
do 
do 
do 
do 
do 
do 


Bruce  Mines 
Webb  wood . . 
Thessalon  . . . 

Massie 

Blind  River  . 

Cbapleau 

Wawa 

Cutler 

Chelmsford . . 


Expenditure 

Ist  July, 

1867  to  3l8t 

December, 

1871. 


Thunder  Bay  District : 
Registry  office  and  lock-up,  addition 
to  court  house,  etc.,  Port  Arthur. . , 

Lock-up  at  Fort  William 

do  Silver  Islet,  Lake  Superior. 

do  Nepigon 

Muskoka  District : 
Immigration  Sheds  at  Gravenhurst . . . 
Registry  Office  and  Lock-up  at  Brace- 
bridge  

Lock-up  and  court-room  at  Huntsville 
do  do  Bayside 

Parry  Sound  District : 
R^^try  office,  lock-up  and  court-room, 

etc.,  rarry  Sound 

Lock-up  at  Maganetawan 

do    and    court-room    at     Burk's 

Falls 

Lock  up  at  French  River 

do         Dunchurch 

do         Emsdale 

do         Byng  Inlet 

Xipissing  District : 

Ix)ck-up  at  Mattawa 

do    court  house  and  registry  office 

at  North  Bay 

Lock-up  at  Sudbury 

do         Pturgeon  Falls 

do         New  Liskeard 

do         Warren 

do         Bonfield...'.... 

Rainy  River  District : 
Lock-up,     courtrroom    and    gaolers*  s 
residence,  new  registry  office,  etc.. 

Rat  Portage 

Lock-up  at  Fort  Francis 


do  Mines  Centre. 

do  Emo 

do  Atikokan 

do  Beaver  Mills . 

do  Dryden 


$    c. 


2,469  62 


Expenditure 
1st  Jan.   1872, 

to 

3l8t  December, 

1903. 


1,994  85 


$    c. 


21,769  08 


22,220  86 
1,292  97 
3,117  48 
1,634  24 
2,221  99 
702  74 
1,042  87 
1,08«  56 
1,330  16 
856  15 


Expendi- 


I 

I 

24,658  06 

645  56 

6,432  83 

1,194  12 

609  00 

300  00 

1,232  36 

14,754  75 

27,882  67 

12,138  08 

1,730  34 

657  00 

600  00 

614  71 


36,395  58 
4,666  26 
783  78 
1,888  94 
1,566  31 
1,840  71 


Total  expendi- 
ture ^^  ^ 
1  Qn.1 '      i  3l8t  December, 

^*^-  1904. 


$    c. 


5,793  54 


39  93! 

"955 
511  90 


2.281  69 


37,299  72 
9,281  40 
2,304  79 
1,169  23! 

355  00 


29,618  96'    582  85 
8,364  85 
300  00 


246  21 


79  96 


544  35' 
1,251  10 


I  c. 


30,032  14 


22,220 

1,292 

3,117 

1,634 

2,221 

702 

1,042 

1,12^ 

1,330 

864 

511 


85 
97 
48 
24 
99 
74 
87 
49 
16 
70 
90 


500  OOl 


41,576  26 
9,281  40 
2,304  79 
1,169  23 

356  00 

30,201  81 

8,364  85 

300  00 


26,619  47 
645  56 

6,432  83 

1,194  12 

609  00 

300  00 

1,232  35 

14,771  76 

30,575  62 

12,160  48 

1,730  34 

667  00 

600  00 

694  67 


35,939  93 
5,917  36 

783  78 
1,888  94 
1,566  31 
1,840  71 

500  OO 


! 
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STATEMENT  No.  ^.—Continued. 


Name  of  Work. 


Expenditure 

1st  July, 

1867,  to 

31  Ht  Decem- 
ber, 1871. 


lef  Jat^t8^2|  Expendi-  ^ttlSf 

3l8t  December,  I      19^.  l>eeember, 

.     19D3. 


1904. 


$    c 

County  of  Haliburton  ;  Registry  office, 

Minden i 

Young's  Point  lock !       30,035  07 

Balsam  and  Cameron  Lakes  locks 15,715  20 

Marv*s  and  Fairy  Lakes  Lock  Works  and 
i^ridge     over    Muskoka    River    at 

Huntsville 

Maganetawan  Works:  lock,  swing  bridge, 
dam  and  river  improvements  ;  dam 
and  slide  at  Deer  Lake ;  swing 
bridge,  Township  of  Ryerson  ;| 
dredging  Burk's  Falls,  and  removing 
obstructions  Ah-mic  Lake 


High  Falls,  Pigeon  River;    slide,   dam^ 
etc.,  (C.L.D.) 


Georgian  Bay  works * 

Landing  pier  at  Port  Elgin 

Landing  pier  at  Southampton 

Docks  at  Southampton,  Baugeen  River 

Docks  on  the  Rainy  River 

Docks  (landing),  at  Beaudrault's  Wabi- 

goon 

Muskoka  Lakes  Works 


do 
do 
do 


do 


locks,  bridges  and 
dredging  at 
Port  Caning. 

cut  and  bridges 
at  Port  Sand- 
field 

Muskoka  Falls, 
works  and 
bridges  at 
Bala 

Joseph  River 
works,  (lees 
contribution) 


Nipissing  Lake  Works 

Couchiching  Lake  Works 

Mud  Lake  Works  (Township  of  Dalton) 

Kusho^  Lake  dam ., 

Mississicua  I^ake  dam 

Star  Lake  Works 

Manitou  Lake  Works :  dam  at  outlet,  etc. 

Kainy  River  District 

Inkerman  dam,  removal  of   (County  of 

Dundas) 

Bottle  Lake  dam  and  Mississicua  Creek 

dam 

Shoal  Lake  and  Lake  of  the  Woo<is  im- 
provements. Ash  Rapids 

Mill    Creek    improvements   (County  of 

Prescott) 

Lake  of  Bays,  dredging  mouth  of  River 

at  outlet  of 

Peninsula  Creek  improvements,  bridges, 

etc 

Stoney  Creek  Works  (Township  of  Ops) 


34,542  54 

# 

9,761  80 


$    c. 

5,918  42 
1,157  65 
8,243  82 


79,844  12 


69,959  55 

9,706  07 
7,149  97; 
2,750  00 
2,022  63 
1,739  04 
3,088  44. 

777  95: 
21,915  301 


23,217  07 
7,081  06 

8,579  37 

486  87 
9,182  17 

427  82 
1,502  32 

300  00 
4,989  84 

412  22 

2,794  14 
1,000  00 
4,068  72 
5,998  25 
1,000  00 
581  82 


$ 


75  00 


2.438  60 


I    c 

5,918  42 
31,192  72 
23,959  02 

79,844  12 


34,993  02; 
4,828  25 


74,461  10 

9,706-07 
7,149  97 
2,750  00 
2,022  63 
1,814  Oi 
3,088  44 

777  95 
21.915  30 


60,198  21 
16,842  86 

8,579  37 

486  87 
9,182  17 

427  82 
1,502  32 

300  00 
4,989  81 

412  22 

2,794  14 

1,000  00 

4,068  72 

5,998  25 

1,000  00 

581  82 

34,993  02 
4.828  25 


r-   K 
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STATEMENT   Nq.  3.— Continued, 


Name  of  work. 


Expencjiture 

let  July, 

1867  to  3lBt 

December, 

1871. 


$    c 


Union  Creek  improvements 

Bear  Creek  Works — dam  and  elide 

Lake   Scugog   Works  —  dredging    Port 
Perry 

Lake  Scugog  flats  road 

Cobbe'  Lake  outlet 

Gull   and   Burnt  River  Works — dams, 
slides,  bridges,  etc 

Muskoka  River  Works 

bridge  at  South  Falls. . 
bridge  at  Port  Sydney. 

Sydenham  River  Works  . . . ; 

^ottawasaga  Works 

Kaministiquia  River  Works 

Scugog  River  Works  (including  Lindsay 
lock  and  swing  bridges) 

Pigeon  River  Works  (Co.  of  Victoria) . . 

Otonabee  River  Works 

Balsam  River  Works 

Wye  River  Works 

Squaw  River  Works 

Moose  Kiver  Works  (Co.  of  Stormont) . . 

Black  River  Works  (Lake  SimcoeJ . .... 

Jean  Baptiste  River,  construct' n  of  bridge 
over  (Township  of  Beauchamp) 

Mattawa  River  Works,  re  bridge 

Wabis  River  Works,  (Dymond,  Harris 
and  Keams) 

Wabis  River  bridges 

Wabis  Creek,  to  construct  bridge  over. . 

Squaw  River  Works*  dam  at  Harvey — 

Indian  River  Works,  deepening — town- 
ships Sarawak  and  Keppell 

^Vhitefiflh  River,  removing  obstructions 

North  River,  removing  obstructions. . . . 

CasBimer  Creek,  removing  obstructions 

McKenzie  Creek  improvements 

Snake  River  improvements 

Madawaska  River — swing  bridge  at  Com- 
bermere,  bridge  at  Burnstown,  and; 
bridge  Township  of  Raglan 

Nation  Kiver  Workp.  .\ 

Nation  River  bridge 

Nation  River,  contribution 

Petawawa  River  bridse 

Sturgeon  River  bridge  (Township  of 
Field) 

To  construct  steel  bridge  at  outlet  Lake 
of  the  Woods,  Rat  Portage 

Rainy  River  road  bridges 

Stanley  bridffe-;-Thunder  Bay 

Blind  River  oridge ". 

Buck  Lake  bridge,  to  rebuild 

Black  River  bridge,  to  rebuild  (Town- 
ship of  Draper,  Muskoka 


874  76 

1,708  82 

197  10 

27,760  34 
1,527  40 


Expenditure 

Ist  January, 

1872  to  3l6t 

December, 

1903. 


Expendi- 
ture, 


$  c. 

1.050  63 
1,617  52 

977  53 
1,500  00 
1,102  08 

100,716  60 
42,670  53 
1,000  OOi 
1,000  00| 
1,781  50' 
4,206  27 
22,667  92 

70,137  04 
3,472  22 
9,162  91 

16,585  11 
5,176  98 
1,688  16 
1,000  00 
3,136  10 

2,850  00 
500  00 

1,340  51 


10,916  93 

13,877  23 

2,000  00 

4,000  00 

3,879  25; 

3,616  08 

9,064  24 
2,068  83 
3,275  52 
1,770  32 
305  06 

500  00 


Total 

Expenditure 

to 

1904.   131st  December, 

1904. 


$  c. 


2,773  33 


1,760  08 
581  56 


429  66i  1,421  16 

249  151 

I    659  14 

175  00!    30  56 

200  35; 

140  65 


$  c. 

1,050  63 
1,«17  52 

•  977  53 
1,500  00 
1,102  08 

100,716  60 
42,670  53 
1,000  00 
1,000  00 
2,156  26 
5,915  09 
22,865  02 

97,897  38 
4,999  62 
9,162  91 

16,585  11 
5,176  98 
1,688  16 
1,000  00 
3,136  10 

2,850  00 
500  00 

1,340  61 

2,773  33 

1,760  08 

581  56 

1,850  82 
249  15 
659  14 
205  56 
200  35 
140  65 


12,171  43 

13,877  23 

2,000  00 

4,000  00 

3,879  25 


3,616  08 

24,949  02 

4,429  84 

8,136  09 

2,710  37 

305  06 

15,884  78 

2,361  01 

4,860  57 

940  05 

9  48 


509  48 
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.    STATEMENT  No.  S.-^Oontimued. 


Name  of  Work. 


Expenditure 

1st  July, 

1867  to  8l8ft 

December, 

1871. 


To  rebuild  bridges  in  Frontenac,  de- 
stroyed by  fires  :  Clyde  River,  Mud 
Lake  and  Concession  Ist,  Clarendon 

Kinmount  bridge 

Bridge  over  Jean  Baptiste  (Township  of 
Armstrong) 

Bridge  on  Roimd  Lake  road 

Baysville  bridce 

Calabogie  bria^ 

Echo  River  bridge 

Wasdale  bridge  (Ontario  said  Simcoe) . 

Wahnapitae    River     bridge    and     ap 
proaches  

Belta  Creek  improvements 

Bridge  over  west  arm  Lake  Nipissing. . 

Bridge  over  Sunday  Creek 

Bridge  over  La  Blanche  River 

Severn  bridge.  Township  Morrison .... 

Seguin  River  bridge 

Bridge  on  Wawa  road : . . . 

Black  bridge  (Muskoka),  construction  of 

Gannon's  Narrows  bridge  (contribution) 
•  Chemong  Lake  bridge 

Beaudette  River  (to  aid  in  dredging,  etc. ) 

Mississippi  River  improvements  (below 
Carleton  Place) 

Head  River  improvements  (Townships 
Laxton  and  Cordon > 

Moira  River  improvements  (Township 
of  Thnrlow) 

Muskrat  River  improvements I . 

Payne  River  Works 

Otonabee  River  bridge 

Trent  River  Works 

Bridge,  Township  43f  Cambridge 

Indian  Point  bridge  (Manitou  Island). 

Mississigua  River  bridge,  repairs 

Stoney  Creek  bridge,  Ryerson 

Damages  by  raising  waters,  near  Rati 
Portage I 

Washago  and  Gravenhurst  road | 

Washago  wharf 

Portage  du  Fort  bridges,  Ottawa  River. . 

Des  Joachims  Rapids,  bridge  and  ap- 
proaches  

Surveys,  inspections,  arbitrations  and 
awards,  etc 

Deer  Lake  Works,  dam  and  slide  (Town-i 
ship  Anstruther) 

Nogies  Creek  Works 

Cashmere  dam  (obstructions),  Middlesex. 

Eagle  Lake  Works,  to  construct  dam  at 
outlet 

Bass  Lake  dam,  Tp.  Gal  way,  Peterboro'. 

To  remove  obstructions  from  navigable 
streiims 

Bonnechere  River  Works 


$    c. 


Expenditure 
l*t  Jan.,  1872 

to 

3|st  December, 

1903. 


25,188  69 


I    c. 


,3,288  06 
1,500  00 


,x  1 


1,000  00 
3,500  00 
3,000  00 

4,730  71 

976  82 

2,135  32 
1,861  98 
4,000  00 
2,500  00 
2,000  00 

1,000  ooj 

2,596  611 

4,355  94i 

831  68i 

800  OOt 

7,603  43' 

489  22! 

10,747  99 

9,937  72 


Expen- 
diture 
1904. 


$    c. 


98  31 
19  00 

2,047  50 

800  00 

1,332  11 

1,000  00 

4,642  49i 

99  24 
3,651  34 

603  00 
2,929  87 
2,500  00 
3,754  00 
1,198  39 
1,500  00 


1,137  34  50,335  58      1,804  40 


1,420  17 
1,662  72 
1,144  19 

1,173  84 
1,000  00 

513  02 
338  50. 


481  85 


Total  expendi- 
ture to  31et 
December,  1904 


I    c. 


3,288  06 
1,500  00 

98  31 
19  00 

2,047  50 

800  00 

1,332  11 

1,000  00 

4,642  49 

99  24 
3,651  34 

60S  00 
2,929  87 
2,500  00 
3,754  00 
1,198  39 
1,500  00 
1,000  00 
3,500  00 
3,000  00 

4,730  71 

976  82 

2,135  32 
1,861  % 
4,000  00 
2,500  00 
2,000  00 
1,000  00 
2,596  61 
4,355  91 
831  68 

800  00 
32,792  12 

489  22 
10,747  9y 

9,937  72 

53,277  32 

1,420  17 
2,144  57 
1,144  19 

1,173  t4 
1,000  00 

513  02 

3;*<50 
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STATEMENT  No.  S— Continued. 


Name  of  Work. 


Talbot  River  Works 

Repairs  and  maintenance  of  locks,  dams, 

slides,  bridges,  etc 

Tilbury  East  Outlet  drain 

Cornwall  Township  Beaver  Creek  drain 
Pelee  Island  drainage,  63  Victoria  Chap. 

VIIL 

Miscellaneous  drainage 

Drainage  Works  (l^p.  of  Elma) 

Big  Creek  drain   (Tps.  west  and  north 

TUbury) 

Outlet  dram,  Eastnor  Tp 

Petite  Castor  River,  and  Annabel  Creek 

Drainage  Works 
Becquithe  Creek  drain  (Cumberland  and 

Clarence  Tps. ) 

Kenvon,  Charlottenbuig,  Cornwall  and 

Koxborough  Tps 

Moncklands    drainage    scheme,      Box- 

borough  Tps 

Xesbitand  Ro^rs drains  (Tp.  Bosanquet) 

Mud  Lake  drainage  (Tp.  Keppel) 

Fraser  Creek  drain^  (Tp.  Koxborough) 
Outlet  for  Durham  Creek  (Tp.  Brooke).. 
North   Branch    Drainage    Works  (Tps. 

Koxborough  and  Cornwall) 

Pottawattamie  River  drainage  works  (Tp. 

Derby ) 

Douro  Draina^  Works  (Tp.  Douro)% . . . 
Ruficomb  Drainage  Works  (Tp.  Roches- 
ter)   

Forbes  Drainage  Works  (Tp.  East  Til- 
bury)  

Pelee  Point  Drainage  Works  (Tp.  Mersea) 
Snake  River  "        (Tp.  Bromley) 

Lalonde  Drainage  Works 

Sun'eys  and  drainage  of  swamp  lands 

(Prov.  acct. ) 

Aldborough  Drainage  Works 

Brooks 

Delaware 

Dunwich 

Fkfrid,   Caradoc  and  Metcalf  Drainage 

Works '. 

Grey  Drainage  Works 
Moore 


Expenditure 

1st  July, 

1867  to  31fit 

December, 

1871. 


$    c. 


Expenditure 
1st  Jan.,  3872 

to 

31st  December, 

1903. 


tt 


(f 


Mosa  . 

NifisouriWest  *' 

Ralekh 

RufiBell 

Samla 

Sombra 

TilburvEast 

Tilbury  West 

Williams  East 

Temiskaming  railway  surveys 


n 

ti 
it 
tl 

tl 


(i 


25,489  17 

15,218  95 

'6,339*30 

11,308  75 

6,127  55 

194  80 

9,005  41 


25,191  15 


17,757  50 


$    c. 

605  95 

183,891  54 

3,020  00 

750  00 

1,500  00 

27  00 

4,000  00 

8,367  30 
2,480  00 

5,000  00 

1,000  00 

700  00 

1,200  00 


900  00 

11,111  34 
7,199  02 

19,528  78 
5,740  93 
3,766  56 

2,358  91 

2,047  92 

16,896  78 

3,709  34 

8,178  50 

12,818  49 

11,543  77 

40,540  55 

53,169  04 

17,540  12 

31,577  06 

2,221  75 

24,823  58 


Expendi- 
ture 
1904. 


$    c. 


10,296  72 


Total 

expenditure 

.    to 

31  st  December, 

1904. 


300  00 

963  23 

300  00 

1,300  00 

2,000  00 

3,000  00 
1,200  00 

3,000  00 

2,000  00 
2,000  00 
5,000  00 


$  c. 

606  95 

194,188  26 

3,020  00 

760  00 

1,500  00 

27  00 

4,000  00 

8,367  30 
2,480  00 

5,000  00 

1,000  00 

700  00 

.  1,200  00 

300  00 

963  28 

\   300  00 

1,300  00 

2,000  00 

3,000  00 
1,200  00 

3,000  00 

2,000  00 

2,000  00 

5,000  00 

900  00 

36,600  51 


329,980  93 


24,'823  58 
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STATEMENT  No.  S.—Co7ttinued 


.  •  Nature  of  work. 

Expenditure 

1st  July, 

1867  to  3l8t 

December, 

1871. 

Expenditure, 
Ist  Jan.,  1872, 

to 

31st  December, 

1903. 

Expendi- 
ture 
1904. 

Total  expendi- 
ture to  31gt 
December, 
1904. 

Roitde  Tp.  Ryerson 

$     c. 

1,409  04 

3,682  03 
189,595  91 

$      c. 
5,886  02 

13,098  72 
3,694,247  79 
7,337,835  55 

$    c 

%     c. 

7,295  06 

Clearing  and  log  houses  on  free  srant 
lands  (Settlers  Homestead  Fund) . . . 

16,780  75 

Colonization  and  Minins  roads 

175,620  74 
118,337  46 

4,059,464  44 

Aid  to  railways - 

7,466,173  01 

Note :—                   ♦ 

Certificates    issued   to 
railways $9,785,818  05 

Cash  paid  direct  to  rail- 
ways        1,784,862  42 

/ 

Aid  granted  2441-316 

miles  . . . : $11,570,680  47 

Certificates  outstanding      4,114,507  46 

1 
1 

Actual  cash  expended 
to   31st    December, 
1904 $7,456,173  01 

TJotals 

1,389,147  67 

21,865.510  16«lfi-R22  42 

24,071,480  25 

• 

^_^, —  — 

J.  p.  EDWARDS, 

Accountant 


Department  of  Public  Works,  Ontario, 
Toronto,  February,  1905. 
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STATEMENT  No.  4. 

Being  cletssified  statement  showing  the  expenditure  on  Capital  Account 
for  Public  Buildings,  Public  Works,! Roads,  Railways,  etc.:  (1)  The  total  ex- 
penditure for  four  years  and  six  months,  from  the  Ist  of  July,  1867,  to  the  31st 
December,  1871  ;•  (2)  The  total  expenditure  for  thirty-three  years,  from  the  1st 
of  January,  1872,  to  the  Slst  December,  1904,  and  (3;  The  grand  total  expendi- 
ture from  the  1st  of  July,  1867,  to  the  31st  December,  1904. 


Name  of  Work. 


Expenditure  let 
July,  1867  to 
31st  Decem- 
ber, 1871.    . 


1.  Asylums  for  the  Insane,  etc.,  at  Toronto, 

Mimico,  London,  Hamilton,  Kingston, 
Broekville,  Orillia,  Cobourg,  Penetan- 
guishene  and  Oxford 

2.  Penal  Institutions,  viz.:     Reformatory 

for  Females,  Reformatory  for  Boys 
and  Central  Prison 

3.  Educational  Institutions,  viz.:  Institu- 

tions for  Deaf  and  Dumb,  Institution 
for  Blind,  ^School  of  Practical  Science, 
Normal  and  Model  Schools,  Toronto, 
Ottawa  and  London 

4.  Agricultural  Institutions,  viz.:  Agricul- 

tural College,  Guelph,  Dairy  Schools 
Kingston  and  Strathroy,  Dairy  Farms, 
Mimico  and  Algoma 

5.  Buildings  for  Administration  of  Justice, 

being  Osgoode  Hall  and  Court.  Houses, 
Lock-ups,  etc.,  in  the  .  Districts  of 
Algoma,  Thunder  Bay,  Muskoka, 
Parry  Sound,  Nipissing,  Kainy  River, 
etc 

6.  Parliament  and  Departmental  Buildings, 

and  Government  House 

7.  Works  for  the  Improvement  of  Navi- 

gation, such  as  locks,  dams,  slides, 
etc 

8.  Works  for  the  Improvement  of  Trans- 

I>ortation,  such  as  bridges,  piers, 
roads,  etc 

9.  Drainage  Works  Expenditures  and  Ad- 

vances to  Municipalities 

10.  Miscellaneous  Expenditures,  viz.: 
Brock's  Monument,  Niagara  River 
Fence,  Clearinsr  of  Log  Houses, 
Township  of  Ryerson,  and  Temis- 
kaming  Surveys 

11.  Colonization  and  Mining  Roads 

12.  Aid  to  Railways  (actual  cash  exi)ended) 


Grand  Total. 


Department  of  Public  Works,  Ontario. 
Toronto,  February,  1905. 


$484,017  53 


23,006  70 


211,656  70 


47,360  00 


6,179  57 
157,668  55 

122,760  37 

26,597  73 
116,632  58 


3.682  03 
189,595  91 


Expenditure  Ist 
July,  1872   to 
31  st  Decem-* 
ber,  1904. 

Total  Expendi- 
ture to  31st 
December, 
1004. 

$4,290,566  95 

$4,774,5S4  48 

1,332,972  32 

1,356,979  02 

1,579,672  yS 

1,791,329  68 

661,907  51 

709,257  51 

453,758  69 

459,938  26 

1,618,806  20 

1,776,474  75 

887,733  13 

1,010,493  50 

177,435  95 

204,033  68 

301,529  27 

418,161  85 

50,908  04 
3,869,868  53 
7,456,173  01 


54,590  07 
4,059,464  44 
7,456,173  01 


$24,071,480  25 


J.  P.  EDWARDS, 

Accountant. 
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REPORTS 


OF  THE 


INSPECTORS  OF  FACTORIES 


FOR  TUJ2 


PROVINCE  OF  ONTARIO. 


1904. 


REPORT  OP  INSPECTOR  JAS.   T.  BURKE. 

To  the  Honorable  the  Minister  of  Agriculture: 

SiK, — I  have  the  honor  to  submit  a  report  of  the  inspection  of  factories 
and  workshops  in  my  district  for  the  year  just  closed. 

It  would  not  be  possible  to  enumerate  the  detailed  work  of  the  inspec- 
tor in  the  annual  report,  as  it  would  involve  official  correspondence  which 
the  inspectors  are  in  duty  bound  to  respect.  Speaking  generally,  my  duties 
during  the  past  ^ear  have  been  attended  with  success,  which  is  at  least  a 
satisfaction  to  the  inspector.  The  growth  of  industry  in  this  Province 
Las  added  very  materially  to  the  labors  of  the  inspector,  and  the  wisdom  of 
advanced  legislation  in  guarding  against  abuses  incidental  to  such  waves  of 
industrious  prosperity  is  very  much  appreciated.  It  has  been  my  experi- 
ence that  no  form  of  legislation  enacted  is  more  useful  than  that  of  factory 
inspection,  covering  as  it  does  so  many  sections,  all  of  which  are  beneficial 
alike  to  the  employer  and  employee.  While  we  sometimes  meet  opposition 
to  our  demands  in  the  enforcement  of  the  law,  the  modem  manufacturer  is 
always  glad  to  receive  any  suggestions  that  will  improve  the  conditions  or 
safety  of  his  factory.  There  is,  however,  still  room  for  further  amendments 
to  the  legislation  already  enacted  that  would  establish  a  more  uniform  stan- 
dard, as  well  as  do  justice  to  those  who  are  already  within  the  pale  of  exist- 
ing laws.  I  have  reference  to  certain  conditions  provided  by  the  Factories 
Act,  such  as,  fire  protection,  sanitation,  child  labor,  and  boiler  inspection, 
all  of  which  should  be  established  on  the  same  basis  in  the  Shop's  Act  having 
regard  to  conditions.  The  boiler  inspection  law,  in  its  present  form,  is  weak, 
unjust,  and  ineffective.  The  following  are  a  few  suggestions  on  the  care 
and  treatment  of  boilers  and  their  connections,  and  should  be  useful  to  the 
'owners  of  boilers  and  those  in  charge  of  them. 

BoiLEK  Inspection. 

Preliminary  to  a  boiler  inspection,  the  boiler,  flues,  mud-drum,  ash- 
pit, and  all  connections  should  be  thoroughly  cleaned,  to  facilitate  a  careful 
examination.  Blisters  may  occur  in  the  best  iron  or  steel,  and  their  pre- 
sence, and  also  that  of  thin  places,  is  ascertained  by  going  over  all  parts  of 
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the  boiler  with  a  hammer.     When  blisters  are  discovered,  the  plates  should 
be  repaired  or  replaced.     Repairing  a  blister    consists  in    cutting  out    thp^ 
blistered  space  and  riveting  a  ''hard  patch"  over  the  hole  on  the  inside  of 
the  boiler,  if  possible,  to  avoid  forming  a  pocket  for  sediment.     All  seams, 
heads,  and  tube  ends  should  be  examined  for  leaks,  cracks,  corrosions,  pit- 
ting, and  grooving,  detection  of  the  latter  possibly  requiring  the  use  of  a 
magnifying  glass.     Uniform  corrosion  is  a  wasting  away  of  the  plates,  and 
its  depth  can  be  determined  only  by  drilling  through  the  plate  and  measur- 
ing the  thickness,  afterwards  plugging  the  hole.     Pitting  is  due  to  a  local 
chemical  action,  and  is  readily  perceived.     Grooving  is  usually  due  to  buck- 
ling of  the  plates  when  \inder  pressure,  and  frequently  to  the  careless  use 
of  the  sharp  calking  tool.     Seam  leaks  are  generally  caused  By  overheating, 
and  demand  careful  examination,  as  there  may  be  cracks  under  the  rivet 
heads.     If  such  cracks  are  discovered,  the  seam  should  be  cut  out,  and     a 
patch  rivetted  on.     Loose  rivets  should  be  carefully  looked  for,  and  should 
be  cut  out  and  replaced,  if  found.     Pockets,  or  bulging,  and  bums  should 
be  looked  for  in  the  firebox.  The  former  are  not  necessarily  dangerous,  but 
if  there  ar^  indications  of  their  increasing,  they  should  be  heated  and  forced 
back  into  place  or  cut  out  and  a  patch  put  on.     Bums  are  due  to  low  water, 
the  presence  of  scales,  or  to  the  continuous  action  of  flames  formed  on  ac- 
count of  air  leaking  through  the  brickwork.     The  burned  spots  should  be 
cut  out  and  patched  as  previously  described.     The  conditions  of  all  stays, 
braces,  and  their  fastenings)  should  be  examined,  and  defective  ones  replac.- 
ed.     The  shell  of  the  boiler  should  be  thoroughly  examined  exterixally  for 
evidences  of  corrosion,  which  is  liable  to  set  in  on  account  of  dampness,  ex- 
posure to  weather,   leakage,  etc,   and  may  be  serious.     The  boiler  should 
be  so  set  that  joints  and  seams  are  accessible  for  inspection     and     ahould 
have  as  little  brickwork  in  contact  with  it     as     possible.  ^The     brickwork 
should  be  in  good  condition,  and  not  have  air  hples  in  it,  since  they  decrease 
the  efficiency  of  the  boiler  and  are  liable  to  cause  injury  to  the  plates  by 
burning,  as.  above  explained,  and  also  by  unevenly  heating  and  distorting 
them.     The  mud-drum  and  its  connections  are  liable  to  corrosion,  pitting, 
and  grooving,  and  should  be  examined  as  carefully  as  the  boiler. 

All  valves  about  a  boiler  should  be  easy  of  access,  and  should  be  kept 
clean  and  working  freely.  Each  boiler  should  have  at  least  three  gauge 
cocks,  properly  located,  and  it  is  of  the  utmost  importance  that  they*  be  kept 
clean  and  in  good  order,  and  the  same  may  be  said  of  the  glass  water  gauge. 
The  middle  gauge  cock  should  be  at  the  water  level  of  the  boiler,  and  the 
other  two  should  be  placed  one  above  and  one  below  it,  at  a  distance  of  abont 
6  inches. 

The  conditions  of  the  pumps  or  injectors  should  be  looked  into,  to  make 
sure  that  they  are  in  the  best  working  order.  The  steam  gauge  should  be 
tested  to  ascertain  that  it  indicates  correctly,  and  if  it  does  not  it  should  be 
corrected.  If  the  hydraulic  test  is  to  be  used,  the  boiler  should  be  tested  to 
a  pressure  of  50  per  cent,  higher  than  that  at  which  the  safety  valve  will  be 
set. 

External  Inspection  vithen  Boiler  is   under  Steam. 

The  gauge  cocks  and  also  the  gauge  glass,  should  be  tried,  to  make  sure 
that  they  are  not  choked.  The  steam  gauge  should  be  taken  down,  if  per- 
missible, and  tested,  and  corrected,  if  necessary.  The  gauge  pointer  should 
move  freely.  Blowing  out  the  gauge  connection  will  show  whether  it  is 
clear  or  not.     The  boiler  connections  should  be  examined  for  leaks.     The 
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safety  valve  should  be  lifted  from  its  seat,  to  make  sure  that  it  does  not  stick 
from  any  cause,  and  it  should  be  seen  that  the  weight  is  in  the  right  place. 
Observe  from  the  steam  gauge  if  the  valve  blows  ofE  at  the  pressure  it  is  set 
for.  See  that  all  pumps  and  feed  apparatus  are  working  properly,  and  that 
the  blow-off  and  check  valves  are  in  good  order.  Blistersi  and  bagging  may 
sometimes  be  detected  in  the  furnace.  The  conditions  of  the  brickwork  is 
of  considerable  importance,  since  the  existing  of  air-holes  is  a  source  of  trou- 
ble, as  already  explained. 

Incrustation.  One  of  the  chief  sources  of  trouble  to  the  boiler  user  is 
that  of  incrustation.  All  water  is  more  or  less  impure;  and  aa  the  water  in 
the  boiler  is  continuouAly  evaporated,  the  impurities  are  left  behind  as  pow- 
der or  sediment.  This  collects  on  the  plates  forming  a  scaly  deposit,  vary- 
ing in  nature  from  a  spongy,  friable  texture  to  a  hard,  stony  one.  This  de- 
posit impedes  the  transmission  of  heat  from  the  plates  to  the  water  and  of '^ 
ten  causes  overheh^ing  and  injury  to  the  plates.  The  various  impurities  in 
the  water  may  be  either  in  suspension  or  solution.  If  the  former,  the  water 
can  be  purified  by  filtration  before  going  into  the  boiler.  If  the  latter,  the 
substances  must  first  be  precipitated  and  then  filtered.  Many  impurities 
may  be  removed  by  heating  the  water  before  feeding  it  into  the  boiler.  The 
first  thiQg  to  do,  wjien  dealing  with  a  water  supply,  is  to  have  an  analysis 
of  it  made  by  a  competent  chemist.  The  fact  that  water  contains  a  certain 
amount  of  <}olid  matter  is  no  criterion  as  to  its  unfitness  for  boiler  use.  The 
presence  of  certain  salts,  as  carbonate  or  chloride  of  sodium,  even  in  large 
quantities  would  not  be  serious  if  due  attention  were  given  to  the  blowing 
off.  On  the  other  hand,  salts  of  lime  in  the  above  proportion  would  be  very 
objectionable,  requiring  greatly  increased  attention  iu  the  matter  of  purifi- 
cation and  blowing  off  or  else  cleansing  out-. 

The  various  methods  of  dealing  with  impure  water  may  be  classed  as 
fnllnW'*.  • 

1.  Filtration.  Where  the  matter  is  held  in  suspension,  it  can  be  re- 
moved, before  the  water  enters  the  boiler,  by  the  aid  of  settling  tanks  or  by 
filtering,  or  by  forcing  the  water  up  through  layers  of  stand,  broken  brick, 
etc.,  or  by  using  filtering  cloths  in  a  proper  machine. 

2.  Chemical  Treatment.  Clark's  process  combined  with  a  frequent 
filtration  (the  joint  process  being  known  as  the  Atkins  system),  has 
been  successfully  applied  on  small  and  large  scales  in  the  chalk  districts  of 
England.  Lime  water  ia  mixed  with  the  water  to  be  purified,  the  amount 
used  depending  on  the  composition  of  the  water,  as  determined  by  a  careful 
analysis.  The  lime  is  thus  precipitated,  and  the  water  is  then  filtered  in  a 
machine  containing  travelling  cotton  cloths.  Not  only  is  the  carbonate  of 
lime  entirely  removed,  but  it  has  been  proved  that  any  sulphate  of  lime  that 
may  be  present  is  also  prevented  from  incrusting.  This  is  important,  as  the 
latter  impurity  forms,  perhaps,  the  worst  scale  one  has  to  contend  with. 

Various  chemical  compounds  are  in  use  for  boilers.  Carbonate  of  soda 
is  perhaps  the  best  general  remedy..  It  forms  the  basis,  in  fact,  of  nearly 
all  boiler  compounds,  whatever  their  name  or  appearance.  This  soda  deals 
efficaciously  both  with  the  carbonate  and  the  sulphate  of  lime.  The  precipi- 
tates thus  thrown  down  do  not  form  a  hard  crust ;  they  can  be  washed  out  in 
the  form  of  sludge  or  mud. 

Carbonate  of  soda  is  also  useful  where  condensers  are  employed,  as  it 
counteracts  the  effect  of  the  grease,  which  is  brought  over  with  the  exhaust 
steam.  If  used  in  too  large  quantities,  it  will  cause  priming.  The  best 
way  to  use  it  to  make  a  solution  of  it  and  connect  with  the  feed,  fixing  a 
cock  so  as  to  regulate  the  amount  fed  in.     Soda  ashes  is  cheaper,  but  more 
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of  it  is  requiredy  and,  besides,  it  is  generally  impure.  Caustic  soda  re- 
moves lime  scale  quicker  than  ordinary  soda  does,  but  it  is  mucb  stronger 
and  liable  to  attack  the  plates.  It  should  be  used  in  smaller  quantities  than 
the  ordinary  kind. 

Barks,  molasses,  vinegar,  etc.,  develop  acids  that  attack  the  plates. 
Animal  and  vegetable  oils  do  the  same,  and  also  harden  the  deposits,  and 
make  their  removal  more  difficult.  It  is  a  good  rule  to  keep  all  animal  and 
vegetable  matter  out  of  boilers  altogether. 

Feed- Water  Heaters.  Carbonates  and  sulphates  of  lime  are  precipi- 
tated by  high  temperatures..  The  heaters  should  be  arranged  so  that  the 
deposit  forms  chiefly  on  a  series  of  plates  that  can  be  easily  removed  for 
cleaning.  If  the  deposit  gathers  in  pipes,  however,  it  is  simpl;^  transferring 
the  evil  from  one  vessel  to  another.  A  double  advantage  is  gained  by  these 
heaters,  for  the  feed  water  is  put  into  the  boiler  already  heated,  and  so  fuel 
is  saved. 

Mechanical  Aids.  Deposits  take  place  chiefly  in  sluggish  places. 
Various  devices  to  aid  circulation  have  been  brought  out.  With  good  at- 
tention and  a  not  too  impure  water,  they  give  satisfactory  results. 

Potatoes,  linseed  oil,  molasses,  etc.,  are  sometimes  put  into  the  boiler 
with  the  idea  of  lessening  scale  formation,  by  forming  a  kind  of  coating 
around  the  particles  of  solid  matter  and  so  preventing  their  adhering  togeth- 
er. This  certainly  takes  place,  but  the  substances  are  injurious,  as  already 
pointed  out.  Whenever  a  boiler  has  been  cleaned  out,  we  may  with  advan- 
tage give  the  inside  a  thin  coating  of  oil,  or  tallow  and  black  lead ;  this  ar- 
rests the  incrustation  to  a  great  extent. 

Sand,  sawdust,  etc.,  are  often  used,  the  idea  being  that  their  grains  act 
as  centres  for  the  gathering  together  of  the  solid  matter  in  the  water,  the 
resulting  small  masses  not  readily  collecting  together  themselves  being  eas- 
ily washed  out.  This  may  be  so,  but  the  cocks,  valves,  etc.,  are  liable  to 
suffer  from  the  practice. 

Kerosene  is  strongly  recommended  by  some  boiler  users.  There  is  no 
doubt  that  in  many  cades  its  use  has  given  good  results.  It  prevents  in- 
crustation, by  coating  the  particles  of  matter  with  a  thin  covering  of  oil, 
the  deposit  thus  formed  being  easily  blown  out.  The  oil  also  seems  to  act  on 
the  scale  already  formed,  breaking  it  up  and  thus  facilitating  its  removal 
As  already  remarked,  it  is  a  good  plan,  when  the  boiler  is  empty,  to  give 
the  inside  a  good  coating  of  this  oil,  afterwards  putting  it  in  with  the  feed, 
the  supply  being  regulated  automatically.  As  to  the  quantity  required, 
this  will  be  found  to  vary  in  different  cases,  according  to  the  nature  of  the 
water ;  an  average  of  one-quart  per  day  for  every  100  horse  power  will  give 
good  results  in  most  cases. 

In  marine  boilers,  strips  of  zinc  are  often  suspended;  the  deposit  often 
settled  on  them  instead  of  on  the  boiler  plates.  Also,  any  scale  that  maj 
be  formed  on  the  latter  is  less  hard  and  compact  and  more  easily  broken  up. 
Further  any  acids  formed  by  the  oil  and  grease  brought  over  from  the  con- 
denser attack  this  zinc  instead  of  the  boiler  plates. 

Miscellaneous.  Acids  are  often  introduced  into  boilers  to  dissolve 
the  scale  already  formed,  the  solid  matter  then  being  washed  out.  Thia 
treatment  should  be  adopted  with  great  care  if  at  all,  as  the  plates  are  lii^ 
ly  to  be  affected. 

Scale  is  often  loosened  and  broken  up  by  deliberately  inducing  sndden 
expansion  or  contraction  in  the  boiler.  In  the  former  case,  the  expansion 
is  brought  about  by  blowing  off  the  boiler,  and  then,  when  it  is  quite  cooled 
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down,  turning  on  steam  at  as  high  a  temperature  as  obtainable,  thus  caus- 
ing the  scale  to  expand  more  quickly  than  the  plates  and  thu^i  become  loose. 

In  the  second  method,  the  boiler  is  blown  off  when  the  steam  is  at  its' 
highest,  and  a  stream  of  cold  water  is  then  turned  in.  The  fires  are  then 
drawn,  and  the  fire-hole  doors,  dampers,  etc.,  opened,  letting  in  a  rush  of 
cold  air.  All  this  cools  the  plates,  and,  by  the  contraction  thus  brought 
about,  loosens  the  scale.     These  two  practices  should  be  guarded  against. 

Foaming  or  priming  is  usually  due  either  to  forcing  a  boiler  beyond  its 
capacity  for  furnishing  dry  steam,  or  to  the  presence  of  foreign  matter.  It 
is  dangerous  if  occurring  to  any  great  extent,  since  water  may  be  carried 
along  with  steam  into  the  engine,  and  a  cylinder  head  knocked  out.  Foam- 
ing, when  it  cannot  be  checked  by  the  use  of  the  surface  blow-out  apparatus, 
may  necessitate  the  emptying  of  the  boiler,  which  must  then  be  filled  with 
fresh  water;  this  rids  the  boiler  of  the  impurities  that  have  collected  during 
the  operation  of  the  boiler. 

Fire  Protection. 

It  is  obvious  that  suitable  fire  protection  is  being  considered  from  other 
motives  than  that  of  a  mere  compliance  with  the  law.  The  experience  of 
the  past  year  in  this  Province  has  proved  beyond  doubt  the  urgent  necessity 
for  greater  consideration  in  the  construction  and  equipment  of  factories, 
with  a  view  to  lessen  the  chances  of  destruction  by  fire.  Many  theories  have 
been  advanced  aa  to  the  best  methods  of  construction  and  equipment,  but  to 
my  mind  there  is  no  more  effective  lesson  than  that  which  has  been  demon- 
strated by  practical  experience.  It  was  proved  beyond  doubt  in  the  big 
fire  in  Toronto  last  year,  that  no  form  of  construction  practically  available 
will  stand  up  in  the  face  of  a  fire  that  penetrates  or  strikes  from  both  sides. 
This  being  the  case  it  becomes  necessary  to  protect  the  openinga.  Hibbed 
or  wire  glass  with  suitable  iron  sashes  and  frames  has  been  suggested, 
but  this  has  its  defects  in  that  radiant  heat  passes  through  wire 
glass  almost  as  easily  as  it  doesi  through  any  other  glass,  and  the  records 
which  have  contributed  to  the  success  of  wire  glass  are  due  to  the  fact  that 
nothing  combustible  was  behind  such  glass.  If  combustible  materials  were 
stored  in  the  vicinity  of  such  windows,  it  isi  quite  possible  that  the  radiant 
heat  caused  by  a  fire  in  the  vicinity  would  create  a  fire.  Of  course,  I  do  not 
mean  to  assert  that  wire  glass  is  not  useful  in  a  way,  but  it  has  its  limita- 
tions. It  does  not  stop  the  passage  of  radiant  heat.  The  same  may  be  said 
of  water  curtains,  and  it  is  only  necessary  to  point  out  what  may  be  a  mis- 
apprehension as  to  the  scope  of  efficiency  justly  allotted  to  this  means  of  pro- 
tection against  fire,  as  both  of  these  devices  are  beyond  the  experimental 
stage.  The  window  sprinkler  may  be  counted  as  another  device  that  comes 
in  for  a  good  deal  of  praise,  but  it  is  claimed  on  good  authority  that  the  in- 
side automatic  sprinkler  is  much  more  effective.  But  judging  from  past  ex- 
periences, to  guard  ag^ainst  exposure  from  fire  it  would  seem  most  desirable 
that  the  walls  be  concrete,  cement  or  brick,  of  a  suitable  thickness  in  pro- 
portion to  {heir  height,  with  suitable  designed  openings  protected  by  iron 
shutters  suplemented  by  automatic  sprinklers.  The  shutter  should  be  of 
solid  sheet  steel  plate,  supplemented  by  an  asbestos  or  porous  covering, 
which  would  check  the  radiation  and  provide  a  shutter  that  would  be  most 
practical  in  its  application  as  compared  with  tin  clad  shutters  which  take 
up  space  and  are  ineffective  in  many  cases.  It  would  seem  most  desirable 
that  this  subject  should  receive  the  earnest  attention  of  our  technical  schools 
and  laboratories,  as  there  is  yet  room  in  the  larcre  and  varied  field  for  suit- 
able devices  that  would  protect  our  factories,  offices,  tenements,  and  public 
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buildings  from  the  dangers  of  fire.  The  Ontario  Factories  Act  provides 
that  all  factories  must  be  equipped  with  one  or  more  systems  of  fire-escapes 
to  protect  the  employees,  and  the  Inspectors  have  been  vigilant  in  having 
such  protection  provided  in  every  case  that  has  come  to  their  notice.  It  is 
not  only  just,  but  absolutely  necessary,  that  the  Shops  Act  shauld  provide  for 
the  same  degree  of  fire  protection  as  that  required  by  the  Factories  Act.  In 
the  Province  of  Quebec  and  many  of  the  American  States,  it  is  provided  that 
all  public  buildings,  such  as  schools,  public  halls,  hotels,  and  even  tena- 
ment  flats,  be  provided  with  suitable  fire  protection,  such  laws  being  en- 
forced by  the  factories  inspector.  From  my  experience  there  is  much  to 
commend  this  enactment,  as  the  inspectors,  in  the. discharge  of  their  duty, 
frequently  meet  the  opposition  afforded  by  the  indifference  shown  in  protec- 
ting other  public  buildings  over  which  they  have  no  control.  It  is,  there- 
fore, desirable  that  the  Shops  Act  be  so  amended  as  to  conform  with  the  re- 
quirements of  the  Factories  Act  in  this  respect,  and  that  in  cities  and  towns 
a  more  active  interest  be  taken  in  the  protection  of  life  and  property. 

Saw  Mills. 

During  the  past  year  I  have  visited  a  large  proportion  of  the  lumber 
mills  of  this  Province,  and  am  pleased  to  say  that  notwithstanding  the  great 
activity  in  that  line  of  industry,  the  factory  laws  were  being  fairly  observed. 
Lumbering,  like  other  industries,  has  very  materially  advanced  from  a  sci- 
entific standopint  within  the  past  quarter  of  a  century.  This  applies  to 
methods  of  safety  as  well  as  production.  There  is,  however,  one  feature 
that  seems  inevitable,  where  the  changing  conditions  of  the  lumber  industry 
exist,  and  where  there  is  a  shortage  in  labor,  men  are  frequently  placed  at 
machined  or  dangerous  occupation,  with  which  they  have  not  had  any  ex- 
perience. I  have  always  advised  against  such  application  of  labor,  as  the 
possibility  of  accident  is  greatly  multiplied  by  placing  a  man  at  a  danger- 
ous work  with  which  he  is  not  familiar.  I  was  pleased  to  see  that  the  lavs 
relating  to  the  employment  of  children  in  the  mills  visited  by  me  last  year 
were  being  observed ;  but  I  found  in  some  of  the  newer  ground  that  children 
were  employed.  In  every  case,  I  insisted  that  the  law  be  complied  with. 
Some  complaints  have  reached  the  Inspectors  about  the  number"  of  hours 
that  men  are  engaged  in  those  mills.  Of  course,  this  is  a  matter  over  which 
the  Inspectors  have  no  control,  as  far  as  male  adults  are  concerned.  Con- 
sidering that  many  of  those  mills  run  the  full  twenty-four  hours,  with  one 
staff  for  night  and  another  for  day,  each  working  ten  and  one-half  or  eleven 
hours,  it  would  seem  that  such  continuous  labor  could  be  worked  with  great- 
er safety  on  the  principle  of  three  changes  in  the  t;wenty-four  hours,  in- 
stead of  two,  as  at  present,  as  it  is  established  that  in  event  of  dangerous  or 
laborious  occupations,  men  are  fresher,  brighter  and  more  alert  where  their 
physical  strength  and  brain  power  are  not  exhausted  by  a  long  and  labori- 
ous task.  In  view  of  this  night  work,  I  have  recommended  that  good  and 
substantial  protection  be  provided  for  all  dangerous  parts,  as  well  as  good 
lighting,  and  in  all  lines  of  industry  that  are  operated  on  the  principle  of 
continuous  employment  I  have  recommended  that  good  and  sufficient  light 
be  provided. 

Child  Labor. 

There  is  an  ethical  side  also  to  the  experience  of  a  factory  inspector. 
He  has  from  time  to  time  his  personal  attention  called  to  the  misfortunes  of 
the  poor.     Parents  desire,  for  a  small  allowaiice,  to  permit  their  children 


1904  INSPECTORS  OF  FACTORIES.  11 


to  enter  in  mere  infancy  upon  a  life  of  toil,  to  grow  up  illiterate,  or  nearly 
so,  to  be  stunted  physically  and  warped  mentally.  For  these  we  feel  all  the 
emotions  that  a  human  consideration  of  the  circumstances  may  warrant.  We 
cannot  but  express  our  regret  that  conditions  exist,  which  even  in  a  single 
instance,  demand  that  the  infant  must  sacrifice  its  future  well-being  to  save 
the  parents  and  itself  from  the  terrible  pinches  of  poverty.  Although  we 
enforce  the  law  regarding  child  labor  in  factories,  and  in  some  cases  have 
specially  arranged  with  the  respective  truant  officers  to  assist  us  in  perform- 
ing this  duty,  yet  it  is  not  the  most  unpleasant  feature  of  our  experiences 
to  recollect  that  we  can  occasionally  be  of  some  benefit  to  the  unfortunate 
individual  and  family,  while  at  the  same  time  discharging  our  duty.  Of 
course,  there  are  cases  where  children  are  found  at  work  when  the  parents 
do  not  really  need  the  fruits  of  their  labor,  and  thus  we  come  across  woeful 
indications  of  either  parental  heedlessness  or  depravity,  which  gives  us  a 
view  of  some  specimens  of  mankind  that,  fortunately,  are  comparatively 
rare.  School  and  other  authorities,  by  granting  permits  to  children,  have 
misled  some  employers  to  think  that  this  permit  allowed  them  to  employ  the 
child  in  their  factories;  but,  as  we  have  explained,  there  is  no  legal  author- 
ity given  to  any  one  individually  to  allow  an  employer  to  engage  a  child  un- 
der fourteen  years  of  age  to  work  in  a  factory,  and  we  do  not  intend  the  law 
shall  be  violated. 

Closet  Ventilation. 

The  amended  sections  of  the  Factories  Act  relating  to  closets,  calls  for 
one  closet  for  every  twenty-five  persons  employed,  and  such  closets  to  be  well 
ventilated.  No  person  of  ordinary  intelligence  will  question  the  impera- 
tiveness for  pure  air  in  such  cases,  and  there  is  not  the  least  excuse  for  its 
not  being  supplied.  With  the  exercise  of  a  little  thought  when  installing 
the  plant,  the  removal  of  the  foul  odors  and  purification  of  the  air  can,  nev- 
ertheless, be  readily  accomplished.  In  my  opinion  it  is  but  a  question  of 
time  when  the  minds  of  the  majority  of  proprietors  of  dry  goods  stores,  mer- 
cantile houses,  and  owners  of  factories  in  every  place  will  be  convinced  of 
the  advisability  of  procuring  pure  air  in  sufficient  volume  for  the  proper 
comfort  of  their  employees,  and  thereby  save  much  time  lost  by  clerks  on 
account  of  sickness,  directly  caused  by  poor  vtotilation  and  bad  air.  If  the 
public  at  large  could  fully  appreciate  that  heating  and  ventilating  are  both 
necessary,  and  that  they  should  go  hand  in  hand,  our  factory  and  mercan- 
tile buildings  would  be  arranged  and  equipped  in  many  cases  different  from 
what  they  now  are.  The  fan  system  of  heating  and  ventilating  or  blower 
system j  as  it  is  sometimes  called,  possesses  merits  for  such  situations  far  ex- 
ceeding those  of  any  other  method.  The  ventilating  and  heating  is  accom- 
plished at  the  same  time,  being  combined  in  one  apparatus,  large  fans  and 
steam  coils  being  employed,  which  are  concentrated  at  a  given  point,  usu- 
ally in  the  basement  of  the  building.  The  construction  of  the  apparatus  is 
of  such  character  that  the  ventilation  may  always  be  accomplished,  and  the 
air  kept  at  a  mild  and  healthful  degree  of  comfort  at  all  times.  The  latter 
result  is  obtained  by  the  ability  to  perfectly  regulate  the  amount  of  heating 
surface,  as  required  by  the  natural  outside  temperature,  and  even  to  such 
an  extent  that  it  may  be  entirely  closed  off  during  the  summer,  and  the  fan 
run  for  ventilating  and  cooling  off- 

Mechanical  Exhaustion  of  Dust. 

Much  progress  has  been  made  in  my  district  on  this  important  points 
Installations  for  the  removal  of  dust  caused  by  grinding,     polishing,     and 
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buflSng,  require  very  careful  adaptation  to  their  purpose,  and  in  tkis  regard 
I  may  say  that  fans,  together  with  proper  sized  pipes  and  hood,  should  be 
used  so  as  to  secure  a  complete  exhaust.  Moreover,  much  time  and  atten- 
tion is  required  on  the  part  of  inspectors  to  see  that  the  standard  originally 
arranged  for,  is  maintained.  Allowance  has  also  to  be  made  for  the  sue 
and  shape  of  the  various  articles  that  have  to  be  ground  and  polished,  bo 
that  the  fixing  of  a  perfect  installation  calls  for  considerable  care  and  fore- 
thought. Much  special  attention  has  been  given  to  the  methods  of  removal 
of  dust  and  fumes,  etc.,  arising  in  the  course  of  the  various  processes  of 
manufacture  carried  on.  In  a  great  many  cases  I  have  been  willingly  met 
by  the  employer,  and  such  suggestions  as  I  have  made,  have,  as  a  rule,  been 
promptly  carried  out.  In  some  cases  the  evils  existing,  owing  to  structural 
difficulties  have  not  been  entirely  removed,  though  improvement  has  taken 
place.  In  factories  with  finishing  machines  creating  dust,  it  is  absolutely 
necessary  that  regular  attention  should  be  given  to  the  pipes  that  are  inten- 
ded to  convey  the  dust  from  the  machine  to  the  dust  receiver.  Unless 
these  pipes  are  kept  free  from  obstruction,  the  action  of  the  fan  will  be  im- 
peded, and  the  dust,  instead  of  being  conveyed  through  the  pipes,  will  be 
forced  back  into  the  face  of  the  operator,  thus  cres^ting  a  nuisance  and  a. 
source  of  danger  to  health.  Although  we  have  devoted  much  time  and  giv- 
en special  attention  to  this  matter,  I  assume  in  many  instances,  dust  that 
should  have  passed  through  the  pipes  to  the  receiver  has  found  its  way  into 
the  finishing  room,  to  the  discomfort  and  disadvantage  of  the  workers.  But 
there  are  so  many  firms  engaged  in  the  polishing  industry  in  a  small  way, 
that  it  will  take  some  time  before  all  is  working  satisfactorily,  and  comple- 
ted. 

Elevators. 

Tho  amended  regulations  relating  to  elevators  are  as  follows:  "The 
openings  of  every  hoistway,  hatchway,  and  well-hole  used  for  power  eleva- 
tors shall  be  at  each  floor  including  the  basement,  provided  with  and  pro- 
tected by  good  and  sufficient  trap  doors  or  self-closing  hatches,  or  by  gates 
closing  automatically,  which  gates  shall  not  be  less  than  five  feet  six  inches 
high,  and  may  be  in  sections,  if  desired.  The  sides  of  'the  shaft  on  all 
floors,  including  basement,  not  guarded  by  gates,  shall  be  protected  by  en- 
closures at  least  six  feet  high,  approved  by  the  inspector.  Where  the  ele- 
vator is  enclosed  in  a  tower  having  walls  over  six  inches  thick,  it  may  be 
provided  with  an  extra  operating  rope  outside  the  totwer.  In  every  case  the 
elevator  must  be  provided  with  a  lock  to  secure  the  operating  rope.  In  case 
of  elevators  operated  by  hand  power  the  gates  must  not  be  less  than  three 
feet  in  height  and  must  be  automatic  closing  gates,  and  the  sides  not  pro- 
tected by  gates  must  be  protected  by  enclosures  not  less  than  four  feet  in 
height,  approved  by  the  inspector.  A  clearly  painted  sign  marked  "Dan- 
gerous," having  letters  not  less  than  four  inches  in  height,  must  be  afSxed 
or  stencilled  on  the  bottom  rail  of  every  gate,  where  it  will  be  plainly  visi- 
ble from  the  outside.  The  top  of  every  elevator  platform  shall  be  provided 
wifh  a  sufficient  guard  to  protect  the  occupants,  approved  by  the  inspector." 

The  amendments  contained  in  the  foregoing  factory  laws,  passed  at 
the  last  session  of  the  Legislature,  have  proved  most  effective  in  providing  a 
standard  for  protecting  elevators,  which  could  not  be  practicably  protected 
by  the  existing  trap-door  system  already  provided  by  the  Act.  The  impor- 
tance of  this  legislation  cannot  be  over-estimated.  Notwithstanding,  the 
protertion  already  required,  not  less  than  eight  serious  accidents,  three  of 
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which  were  fatal,  were  reported  to  me  during  the  past  year.  Of  course,  no 
matter  what  the  protection  may  be>  where  what  might  be  justly  termed 
criminial  negligence  exists  and  is  tolerated  we  cannot  hope  for  good  results. 
I  have  frequently  seen  elevators  provided  with  all  the  safety  devices  required 
by  law,  and  the  same  rendered  useless  by  the  fastening  up  of  some  trap-door 
or  gate  leaving  the  opening  entirely  unprotected.  On  investigation,  it  is 
usually  found  that  the  slightest,  and  in  some  cases  most  ridiculous  ezcoBeSy 
are  offered  as  a  reason  for  such  indifference  towards  the  protection  that  is 
provided.  Such  people  not  only  imperil  themselves,  but  also  those  who  may 
unsuspectingly  come  in  contact  with  such  dangerous  places. 

CiEcxjLAE  Saws. 

4 

Circular  saws  should  be  erected  in  well-lighted  premises,  which  should 
be  isolated  as  much  aer  possible  from  all  contingent  machinery.  The  pas- 
sage between  the  machines  and  the  floor  in  the  neighbourhood  of  the  saw- 
ing bench,  should  be  free  from  all.  objects  that  might  haijaper  the  workman 
in  his  movements  or  cause  a  fall.  The  dangerous  vibrations  of  the  bench 
and  the  blade  during  work  are  avoided  by  the  use  of  a  smooth  and  even  bench 
of  solid  construction  fitted  to  a  Arm  door.  The  workman  should  wear  close 
fitting  clothes  with  tight  sleeves,  which  are  indispensable.  Again,  saws 
should  be  erected  under  favorable  conditions  for  work,  and  they  should  be 
well  adapted  to  the  kind  of  work  expected  of  them.  Persons  not  customar- 
ily employed  at  them  should  be  prohibited  from  using  the  saws.  In  every 
case,  saws  should  be  guarded  where  practicable  against  the  possibility  of  a 
accident  happening  either  by  coming  in  contact  with  the  saws,  or  having 
pieces  of  timber  come  in  contact  with  the  saw  teeth,  thereby  throwing  with 
great  velocity  the  board  against  the  workman  and  seriously  injuring  him. 

Befoets  of  Accidents. 

Sections  22,  23,  and  24  of  the  Ontario  Factories  Act,  relating  to  the  re- 
porting of  accidents,  are  very  important,  and  are  as  follows : 

Section  22.  In  case  of  a  fire  or  accident  in  any  factory  occasioning  any 
bodily  injury  to  any  person  Employed  therein,  whereby  he  is  prevented  from 
working  for  more  than  six  days  next  after  the  fire  or  accident,  a  notice  shall 
be  sent  to  the  inspector  in  writing  by  the  employer  forthwith  after  the  ex- 
piration of  the  said  six  days,  and  if  such  notice  is  not  so .  sent  the  employ- 
er shall  be  liable  to  a  fine  not  exceeding  |30. 

Section  23.  In  case  of  an  explosion  occurring  in  a  factory  whether  any 
person  is  injured  thereby  or  not,  the  fact  of  such  explosion  having  occurred 
shall  be  reported  to  the  inspector  in  writing  by  the  employer  within  twenty- 
four  hours  next  after  the  explosion  takes  place.  And  if  such  notice  is  not 
so  sent,  the  employer  shall  be  liable  to  a  fine  not  exceeding  $30. 

Section  24.  Where  in  a  factory  any  person  is  killed  from  any  cause,  or 
is  injured  from  any  cause,  in  a  manner  likely  to  prove  fatal,  written  notice 
of  the  accident  shall  be  sent  to  the  inspector  within  twenty-four  hours  after 
occurence  thereof,  and  if  such  notice  is  not  so  sent,  the  employer  shall  be 
liable  to  a  fine  not  exceeding  |30. 

While  the  accidents  reported  to  me  during  the  past  year  have  increased 
in  numbers,  as  compared  with  last  year,  I  am  inclined  to  believe  that  the 
cause  is  largely  due  to  a  more  strict  compliance  with  the  law  in  reporting  ac- 
cidents, added  to  the  demand  for  more  labor  in  the  industrial  fields  keeping 
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pace  with  the  progress  made  in  the  mechanical  and  manufacturing  indus- 
tries  to  meet  the  constantly  arising  needs,  and  accomplish  the  purpose  de- 
signed.    Time  is  ever  fraught  with  the  practical  study  of  ideas  which  find 
their  development  in  the  genius  of  invention.     The  vast    improvement    in 
machinery  through  the  many  mechanical  devices  that  have  been  invented 
has  produced  radical  changes  in  the  methods  of  manufacturing,  and,  while 
the  aim  is  naturally  in  the  direction  of  securing  better  facilities  for  produc- 
tion  in  the  saving  of  time  and  labor,  and  in  obtaining  as  well  superior  qual- 
ities   in    work,     it    is    furthermore     directed     to     means    of    safety    and 
security  in  the  operation     of    machinery,     which     is     attended  with      so 
much  danger  and  risk.     To  enjoy  full  immunity  from  casualties    and   mis- 
haps is  not  among  th«  dispensations  allotted  to  our  existence,  but  to  avert 
many  of  such  is  happily,  within  our  power,  and  to  do  this  is  an  imperative 
and  absolute  duty.     During  the  years  of  its  operation,  the  Act  in  relation 
to  the  reporting  of  accidents  in  manufacturing  establishments    has    shown 
much  to  commend  it,  and  considered  in  connection  with  the  laws  providing 
for  safeguards  to  dangerous  parts  of  machinery  has  proved  a  beneficial  mea- 
sure, and  a  great  aid  in  the  work  of  the  Inspectors.     In  the  examination  of 
the  causes  leading  to  the  more  serious  accidents,  the  Inspectors  have  in  many 
cases  succeeded  in  tracing  defects,  and  thereupon  caused  ^provision    to    be 
made  for  the  necessary  and  proper  appliances  or  guards  for  the  dangerooB 
parts  in  question.     There  is,  however,  an  obvious  advantage  in  having  s 
record  of  these  accidents,  as  it  tends  to  show  what  should  be  done  to  prevent 
their  occurence,  and  furnishes  a  mass  of  information  for  the  guidance  of  the 
legislature.    'No  methods  of  protection  or  of  prevention  would  be  a  suit- 
able guard  against  gross  negligence  or  recklessness,  but  whatever  dangen 
are  preventable  should  be  eliminated  as  far  as  it  can  be  done  by  legislation. 
The  constantly  increased  use  of  electricity  creates  peril  from  which  accidents 
may  be  expected,  and  I  have  in  all  cases  advised  that  \workmen  be  thorough- 
ly  instructed  as  to  the  danger  of  exposed  electric  currents,  and  that  none 
but  those  so  instructed  be  allowed  to  operate  the  same. 

There  were  401  accidents  in  all  reported  during  the  year  which  occurred 
in  my  district  and  ar^  herewith  appended  . 

AH  of  which  I  have  the  honor  to  submit. 

Yours  respectfully. 

JAS.  T.  BURKE, 

Inspector  of  Factories. 


REPORT  OF  INSPECTOR  THOS.  KEILTY. 

To  the  Horonable  Minister  of  Agriculture: 

SiE, — I  have  the  honor  to  submit  a  report  of  the  inspection  of  factories 
and  workshops  in  the  district  assigned  to  me  for  the  year  just  closed. 

Geowth  op  Factories. 

Following  the  experience  and  necessities  of  last  year  many  factories  have 
been  enlarged,  some  even  to  double  their  former  capacity,  which  is  a  grati- 
fying feature  and  evidence  of  prosperity,  caused  no  doubt  by  the  increased 
demand  for  domestic  and  other  articles  incident  to  the  settlement  of  newer 
Ontario  and  the  Western  Provinces.  Such  changing  conditions  are  frequent- 
ly the  cause  for  additional  work  for  the  factories  inspector,  as  the  demalxd 
for  goods  makes  those  changes  hurried,  depending  on  the  future  for  final  ad- 
justment and  safety.  I  have  always  advised  that  safety  should  be  a  first 
consideration.  In  this,  I  have  met  with  little  opposition  from  enterprising 
manufacturexs,  who  realize  that  the  factory  laws  are  equally  in  their  inter- 
est; But  I  occasionally  met  an  indifferent  manufacturer,  foreman  or  worker 
who  is  hardened  to  the  danger  of  factory  life,  and  nothing  less  than  a  seri- 
ous accident  would  convert  such  an  one  to  any  degree  of  precaution  or  safety. 
Such  cases  ae  these  have  to  be  considered  by  the  stem  regulations  provided 
by  the  Factorv  Act. 

New  Factories. 

The  foregoing  also  applies  largely  to  new  factories  in  the  same  manner, 
many  of  which  have  been  established  during  the  past  year.  As  there  is 
likely  to  be  a  further  increase  along  this  line  in  the  future,  'it  should  be  im- 
portant to  those  interested  to  acquaint  themselves  with  the  requirements  of 
the  Factories  Act,  so  that  when  new  factories  are  installed  costly  changes 
would  not  have  to  be  made  to  meet  the  requirements  of  these  laws.  The  in- 
creased demand  for  more  room  in  manufacturing,  also  increases  the  demand 
for  labor,  although  generally  the  same  shortage  does  not  appear  this  year 
as  that  of  last.  As  the  increased  demand  for  labor  is  frequently  attended 
with  the  introduction  of  unskilled  labor,  the  placing  of  men  at  dangerous 
machines  and  in  places  that  require  skill  and  experience  to  continue  work 
with  a  practical  degree  of  safety,  should  not  be  overlooked.  In  this  respect  I 
have  advised  that  due  care  and  precaution  be  always  observed  in  placing 
men  at  dangerous  work  Vith  which  they  are  not  familiar. 

Indttstrial  Conditions  and  Child  Labor. 

■ 

The  increased  demand  for  labor,  skilled  and  unskilled,  also  makes  in- 
creased labor  for  the  Inspectors.  This  applies  in  a  special  manner  to  canning 
factories  where  children  and  women  are  employed.  It  is  evident  that  the 
number  of  people  employed  in  factories  have  increased  by  thirty  per  cent, 
within  the  past  ten  years,  notwithstandinur  the.  introduction  of  labor-savin <? 
machinerv.  It  is  also  evident  that  the  condition  of  the  workers  has  improved, 
which  is  largely  due  to  wise  legislation,  the  vigilance  of  the  inspectors,  and 
the  experience  of  enterprising  manufacturers,  who  in  some  cases  are  in  ad- 
vance of  legislation,  knowing  that  where  proper  safeguards  and  good  sani- 
tary conditions  are  provided  the  best  results  will  follow.  Again,  we  find  oth- 
ers who  are  adverse  to  any  progressive  move,  and  are  always  trying  to  evade 
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the  law,  and  who  will  even  go  so  far  ae  to  lie  to  the  Inspectors  to  accom- 
plish their  purpose.  The  latter  class  are  few  in  numbers,  but  such  characters 
are  not  a  good  example  and  require  the  closest  attention  of  the  Inspectors. 
This  class  is  not  confined  entirely  to  the  manufacturers,  as  we  frequently  find 
that  parents  in  their  desire  to  put  their  children  to  work  will  not  hesitate 
to  issue  false  certificates  of  birth,  and  instruct  the  little  ones  to  lie  in  order 
to  accomplish  their  wicked  purpose.  I  do  not  maintain  that  all  such  cases 
are  designedly  wilful,  but  will  deal  with  that  in  another  part  of  this  report. 
As  the  importance  of  this  "child  labor"  problem  is  attracting  the  attention 
of  some  of  the  most  prominent  nation  buHders  of  America,  as  well  as  govern- 
ments and  philanthropists,  I  feel  justified  in  drawing  attention  to  the  claim 
for  more  active  legislation.  The  employment  of  child  labor  \a  forbidding; 
it. is  a  social  sore  and  a  national  blight.  Labor  for  adults  is  a  blessing  in 
disguise.  The  jPavored  few  who  are  exempted  from  all  exertion  have  no  reas- 
on to  be  thankful  for  the  privilege.  Indeed,  the  average  normal  adult  is  not 
inclined  to  shirk  the  honorable  toil  of  hand  or  head ;  with  him  the  work  that 
supplies  food,  shelter,  and  education  for  his  wife  and  family  is  a  pleasure: 
with  others  it  is  a  passion  and  a  pastime.  But  if  we  know  anything  about  the 
purpose  of  a  Divine  Providence ;  if  there  are  any  lessons  to  be  learned  from 
nature,  from  experience,  from  history,  sacred  or  profane ;  then,  toil  was  not 
intended  for  the  growing  child.  Even  the  beaists  of  the  field  and  the  fowls  of 
the  air  provide  for  their  young.  Shall  civilized  man  shamelessly  do  less?  The 
employment  of  child  labor  presents  itself  in  so  many  different  forms  that  the 
need  for  more  uniform  legislation  is  quite  evident.  For  instance,  our  Factory 
laws  provide  that  children  must  be  of  the  full  age  of  fourteen  years  before 
they  can  be  lawfully  employed  in  a  factory,  whereas,  the  Shops  Act  provide? 
that  ten  years  will  satisfy  the  law.  Then  we  have  the  canning  industry,  with 
no  age  limit  extending  over  four  months  of  the  year.  This  latter  of  itself  Will 
prove  the  effect  of  legislation.  I  have  seen  mothers  with  whole  families  from 
five  years  up  at  work  in  those  canning  factories.  If  there  were  no  legislation 
what  would  be  the  result  ?  Not  only  are  wages  lower  and  hours  of  work  gen- 
erally longer,  but  the  quantity  and  quality  of  production  is  inferior  in  the 
industries  where  children  are  employed.  In  the  competitive  struggle,  mer- 
chants and  manufacturers  have  often  failed  to  realize  that  the  employment 
of  cheap  labor  retards  production  and  greatly  weakens  the  market.  The  fact 
is  often  ignored  that  the  working  classes  are  largely  the  purchasing  classes, 
and  that  by  employing  children  at  reduced  wagee  they  lessen  the  opportuni- 
ties of  employment  for  adult  workers,  and  consequently,  the  consumptive 
powers  of  the  community.  But  the  moral  standpoint  is  quite  as  important 
as  the  economic  one.  It  goes  without  saying  that  there  are  manufacturing 
establishments  where  the  moral  atmosphere  is  as  healthy  as  a  well  ordered 
home,  and  where  the  environments  in  no  suggest  or  encourage  vice ;  but  these 
model. establishments  are  by  no  means  those  where  wealth  is  accumulated 
from  child  labor. 

•       # 

There  are  factories  in  which  dissolute  adults  are  employed  with  chil- 
dren, and  where  the  sanitary  arrangements  expose  the  children  to  tempta- 
tion and  disease.  There  are  places,  where  children  are  worked  into  the  late 
evening  hours,  and  then  turned  put  to  seek  their  homes  as  best  they  may. 
AH  waifs  and, factory  children  do  not  become,  invalids,  criminals^  menaces 
to  society,  or  burdens  upon  it.  We  have  abundant  proof  of  this.  But  that  chil- 
dren environed  with  such  evils  in  the  most  crucial  years  of  human  life  pass 
on  to  sound  manhood  is  little  short  of  a  miracle.  Whether  the  child  be- 
comes the  victim  of  industrial  conditions  through  the  neglect,  the  greed,  or 
the  misfortune  of  those  who  should  be  its  natural  protectors,  the  child  is 
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not  responsible  for  its  condition.  It  is  robbed  of  childhood,  education, 
health,  happiness,  and  innocence;  and  for  all  Its  losses  some  person,  other 
than  the  child,  is  responsible.  Society  and  the  country  are  impoverished 
when  the  material  out  of  which  useful  citizens  could  be  made  is*  recklessly 
wasted.  It  has  been  said  that  character  development  is  the  keynote  of  to- 
morrow. Then  the  child  of  to-day  should  be  provided  with  such  conditions 
as  will  give  it  fair  opportunity  to  develop  into  the  man  or  woman  of  good 
health,  sound  brain,  and  clean  life.  From  the  present  status  of  the  child 
in  some  communities,  it  would  be  a  long  way  to  travel  to  this  ideal.  It 
would  be  absurd  to  demand  that  ohild  labor  of  all  kinds  should  be  forbid- 
den, but  thefe  are,  however,  certain  propositions  which  will  be  generally 
admitted  and  possibly  these  four  may  be  considered  as  a  general  basis :  — 

Ist.     No  child  should  be  allowed  among  dangerous  machinery  while  the 
same  is  in  motion. 

2nd.     No  child  should  operate  a  machine  by  its  own  physical  power. 

3rd.     No  child  should  be  suffered  to  stand  all  day  or  to  eit  all  day. 

4th.     No  child  should  be  shut  up  all  day  within  the  walls  of  a  factory, 
workshop,  store,  or  o£Blce. 

If  public  sentiment  can  be  brought  to  consider  these  propositions  favor- 
ably, child  labor  would  be  greatly  lessened,  and  its  evil  largely  corrected. 
For  nearly  every  child  at  work  to-day,  save  thoee  employed  in  agriculture 
or  assisting  in  domestic  work,  is  subject  to  one  or  more  of  these  conditions. 
The  need  for  at  least  a  public  school  education  should  not  be  overlooked  as 
we  are  living  in  an  age  of  science  and  education,  and  the  child  of  to-day  with- 
out education  stands  in  the  shadow  of  an  uphill  future.  At  this  moment  I 
recall  having  been  in  a  factory  within  the  past  year  where  several  children 
were  employed,  and  on  an  actual  test  ten  pfer  cent,  of  those  present  could 
not  write  their  names.  Some  of  them  told  me  they  were  attending  evening 
school ;  but  the  evening  school  cannot  and  should  not  afford  the  only  educa- 
tion to  which  the  child  is  entitled.  When  a  child  has  worked  all  day  it  is 
physically  and  mentally  unfit  for  study.  It  is  little  short  of  cruelty  to  sug- 
gest night  study  under  such  circumstances,  and  folly  to. expect  good  results 
where  it  is  adopted.  Few  people  realize  what  many  children  in  factories  do, 
or  what  they  endure.  In  some  operations  they  travel  from  sixteen  to  twenty 
miles  per  day.  Occasionally,  intelligent  persons  are  heard  to  say,  and  point 
with  pride,  to  the  fact  that  they  began  work  at  ten  or  twelve  years  of  age,  and 
are  none  the  worse  for  having  done  so.  Whether  they  are  not  the  worse  for 
this  or  not,  they  are  the  last  to  permit  their  children  to  do  as  they  have 
done,  and  for  thfis  I  would  give  them  credit.  It  is  sometimes  stated  that 
children  are  better  off  at  work  than  in  a  home  of  tenement  houses  where  the 
associations  are  not  conducive  to  morality.  It  should  not  be  forgotten  thai 
their  associates  in  the  factory  and  workshop  are  themselves  from  the  same 
tenement  house  districts,  and  the  atmosphere  of  the  tenement  home  cannot 
be  worse  than  the  tenement  fed  factory.  ^  As  to  play  or  recreation,  there 
is  not  time  for  play,  there  is  no  play  left  in  their  lives — ^nothing  but  hope- 
less grind.  They  rise  from  sleep  unrefreshed,  land  often  go  forth  with  un- 
satisfied appetites.  It  is  claimed  that  seventy  per  cent,  of  the  children  in 
reformatories  are  the  offspring  of  hard  working  people.  Statistics  have 
proved  that  instead  of  increasing  the  family  income,  the  employment  of 
children  reduces  it.  In  all  occupations  where  children  are  employed  the 
wages  of  the  adults  are  at  the  lowest  ebb,  and  the  sweat  ishop  is  the  nursery 
for  child  labor.    Even  in  that  hot  bed  of  industrialism,  England,  they  have 
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opened  their  eyes  to  the  shame  of  child  labor.  The  condition  there,  and  re- 
cent legislation  for  'relief,  aie  best  set  forth  by  a  recent  article  by  that  elo- 
quent socjal  reformer,  Lady  Henry  Somerset :  '*The  revelations  of  the  last 
few  years,  thanks  to  thoee  who  have  consecrated  their  lives  as  the  children's 
friends,  have  shown  how  abject  poverty  can  blind  its  victims  until  they  can 
no  longer  see  the  cruelties  they  practice  in  their  feverish  struggle  for  daily 
bread.  When  a  woman  is  making  boxes  at  twopence  farthing  a  gross,  there 
is  no  leisure  for  love.  Life  is  one  long  drive  to  keep  «oul  and  body  together, 
and  children  have  to  be  enlisted  in  the  struggle.  Here  the  state  steps  in. 
Is  such  legislation  called  grandmotherly?  Then  I  can  only  feel  that  the 
double  tenderness  which  holds  a  woman's  heart  to  the  child  of  her  child 
is  a  good  simile  of  what  a  country  ought  to  feel,  and  how  a  nation  ought  to 
act  to  the  child  whom  it  protects.** 

In  the  United  States  public  conscience  seems  to  have  awakened  to  the 
evils  of  child  labor,  and  the  recently  formed  National  Child  Labor  Commit- 
tee is  a  crystallization  of  this  fact.  Its  members  are  of  the  highest  character 
and  influence  in  all  the  different  walks  of  life,  which  is  a  fair  guarantee  of 
wise  and  forceful  work.  It  might  not  be  out  of  place  to  give  here  the  names 
of  those  who  appear  on  this  Committee,  which  are  ae  follows :  Felix  Adler, 
New  York;  W.  H.  Baldwin  Jr.,  New  York;  Edgar  Gardner  Murphy,  Secre- 
tary of  the  Southern  Educational  Board,  Montgomery,  Alabama;  Holmer 
Folks,  Former  Commissioner  of  Public  Charities,  New  York;  Wbi.  E.  Bar- 
man, New  York;  Jane  Adams,  Chicago;  Florence  Kelly,  Secretary  of  Na- 
tional Consumers'  League,  New  York;  Mrs.  Emmons  Blaine,  Chicago;  Lil- 
lian D.  Wald,  head  worker  of  ther  Henry  Street  Settlement,  New  York;  Stan- 
ley McCormick,  Chicago;  iHugh  F.  Fox,  President  of  the  State  Board  of 
Children's  Guardians  and  of  the  Children's  Protective  League,  New  Jersey; 
Cardinal  Gibbons,  Baltimore;  Hoke  Smith,  Atlanta,  Georgia;  V.  Everet 
Macy,  New  York;  John  W.  Wood,  New  York;  Robert  Deforest,  President  of 
the  Charity  Organization  Society,  New  York ;  Bishop  David  H.  Greer,  New 
York;  Edward  T.  Devine,  editor  of  Charities,  New  York;  John  Graham 
Brooks,  Cambridge,  Mass.;  Isaac  Seligman,  Banker,  New  York;  Paul  M. 
Warburg,  of  Kuhn  Loch  &  Company,  New  York;  Dr.  G.  B.  Wilmer,  Atlan- 
ta, Georgia;  Talcutt  Williams,  Philadelphia;  Judge  N.  B.  Feagan,  Birming- 
ham, Ala.;  Senator  B.  R.  Tillman,  South  Carolina:  John  S.  Huyler,  New 
York;  Adolph  S.  Oaks,  Proprietor  of  the  Times,  New  York;  Judge  Ben  B. 
Lindsay,  of  the  Children's  Court,  Denver,  Colorado;  A.  J.  Casset,  President 
of  the  Pennsylvania  Railroad,  Philadelphia;  Robert  Hunter,  Noroton,  Conn.; 
Ex-Preaident  Grover  Cleveland,  Princeton,  New  Jersey.  , 

Pending  the  permanent  organization  of  the  committee,  Holmer  Folks, 
former  Commissioner  of  Public  Charities  for  New  York,  is  acting  chairman, 
and  Edward  Devine  is  acting  secretary.  I  might  say  in  connection  with  this 
committee  ?hat  at  the  recent  convention  of  Factories  Inspectors,  held  at  St. 
Louis,  Mr.  Edgar  T.  Davies,  Chief  Factory  Inspector  for  the  State  of  Illi- 
nois, introduced  a  resolution  providing  that  a  sub-committee  of  thia  nation- 
al committee  be  heard  at  the  next  annual  convention  of  the  International 
Association  of  Factory  Inspectors  to  be  held  in  Detroit  next  year,  with  the 
object  of  disseminating  such  information  as  would  be  useful  in  the  way  of 
formulating  uniform  legislation,  and  any  other  recommendations  that  might 
be  useful  to  the  Factories  Inspectors.  It  may  seem  unnecessary  to  seek  in- 
spiration from  other  countries,  but  it  is  for  us  to  right  the  wrongs  that  -may 
be  at  our  own  doors,  and  neither  the  coarseness  nor  crudeness  of  parents,  nor 
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the  requirements  of  positioii,  of  society,  of  conventional  opinion,  or  of  cus-  \ 

lom,  snQuld  not  weigh,  against  a  reform  movement  where  tlie  iutnre  of  a  I 

uuiion  is  involved. 

There  is  another  phase  of  this  question  to  which  I  wish  to  refer,  and  one 
that  is  said  to  be  the  cause  of  many  violations  of  the  child  labor  laws  in 
this  Province,  and  that  is  where  a  weaker  person  is  solely  dependent  on  the 
child  for. his  or  her  support.  It  would  seem  that  some  provision  should  be 
made  for  such  extreme  cases.  It  has  been  suggested  that  where  such  cases 
are  known  to  exist  a  school  fund  be  established  where  the  child  would  be 
paid  an  equivalent  for  attending  school.  Of  course,  such  a  regulation  would 
have  to  be  general,  whatever  may  be  the  remedy.  It  is  evident  to  me  that 
such  cases  frequently  exist  where  from  sickness  or  the  loss  of  the  chief  bread 
winner,  the  resources  of  some  good  living,  law  abiding  people  are  strained 
to  the  necessity  of  accepting  the  only  assistance  that  seems  available  by  plac- 
ing their  children  in  a  factory,  thereby  robbing  them  of  education,  child- 
hood and  innocence ;  and  to  evade  Ihe  vigilance  of  the  factory  inspector,  such 
children  are  sometimes  instructed  to  lie  to  conceal  their  true  age,  and  their 
parents  or  guardians  will  in  some  cases  issue  false  certificates  of  their  age, 
all  of  which  originates  in  the  pure  want  of  the  small  pittance  which  may 
serve  to  keep  the  scanty  home  or  little  family  together!  Such  cases  as  these 
have  appealed  to  me  more  than  once  during  the  past  year.  I  have  dealt 
with  this  subject  at  some  length,  speaking  on  behalf  of  the  little  ones,  as 
I  feel  that  the  adult  portion  of  this  Province  will  seek  such  legislation  as 
may  be  required  from  time  to  time  to  protect  their  rights. 

Sanitary  Conditions  and  Medical  Health  Officers. 

It  is  needless  to  (say  fhaj  the  sanitary  conditions  of  factories  and  work- 
shops is  stea3ily  improving,  and  your  Government  wisely  enacted  some 
amendments  to  the  Ontario  Factories  Act,  at  the  last  session  of  the  Legisla- 
ture, that  have  already  borne  fruit,  and  which  very  much  facilitate  the  work 
of  thfi  inspectoits.  For  instance,  many  factories  in  this  Province  did  not  have 
sufficient  closet  accomodation,  and  where  the  laws  are  definite  it  is  easy  to 
understand  its  requirements.  Under  section  15  of  the  Act  providing  that 
one  seat  for  every  twenty-five  employees  be  provided,  simplifies  that  part  of 
the  Factory  Act,  and  has  been  the  cause  of  much  needed  accommodation  hav- 
ing been  proviJed  during  the  past  year. 

Section  16,  providing  that  employers  shall  keep  sanitary  appliances  in 
good  repair,  is  very  satisfactory  to  owners  who  formerly  were  very  much 
troubled  by  the  careless  indifference  of  tenants  who  considered  that  the  own- 
ers were  responaiSle  for  all  defects  that  might  arise  even  through  their  negli- 
gence. This  amendment  places  the  onus  of  reponsibility  where  it  properly 
belongs. 

It  would  seem,  however,  that  there  is  one  evil,  or  rather  an  affliction, 
that  is  difficult  to  cope  with  under  any  form  of  legislation.  I  refer  to  con- 
sumptives. I  have  in  mind  a  factory  where  the  proprietor  had  provided 
spittoons,  and  at  times  he  found  it  difficult  to  have  his  employees  use  them. 
'  He  requested  me  to  instruct  his  employees  that  they  were  required  to  use 
them.  Strange  to  say,  every  one  of  his  employees,  thirteen  in  number,  were 
infected  with  this  dread  disease.  In  such  cases  it  is  quite  possible  to  com- 
municate this  disease  to  unsuspecting  purcha^sers  of  goods  manufactured  by 
such  people.  In  this  respect  the  Board  of  Health  of  this  Province,  and  sub- 
ordinate Boards,  have  done  very  much  for  the  Province  by  way  of  discovery 
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and  providing  legitimate  means  in  dealing  witli  contagious  and  other  dis- 
eases, also  in  advancing  legislation  that  would  effectually  prevent  the  out- 
break of  such  diseases  as  the  climatic  or  other  conditions  of  this  country  are 
subject  to.  It  appears  to  me  that  a  weakness  exists  that  greatly  affects  the 
progress  of  the  most  active  workers  in  this  Province.  I  refer  to  the  system 
of  appointing  Local  Health  Officers,  and  the  duties  assigned  to  them.  I  re- 
fer to  this,  because  there  is  no  branch  of  the  public  service  more  closely  al- 
lied to  practical  factory  inspection  than  the  Medical  Health  Department. 
Hence,  it  is  necessary  to  have  at  all  times  the  fullest  co-operation  of  that  de- 
partment, i  have  in  mind  one  instance,  during  the  paist  year  where  the 
Medical  Health  Officer  told  me  that  he  was  appointed  without  solicitation, 
that  there  was  no  salary  attached  to  the  office,  and  that  he  did  not  purpose 
making  enemies  by  enforcing  the  law ;  in  fact,  he  stated  that  he  would  prefer 
to  resign.  I  advised  him  that  the  latter  would  be  the  proper  course  to  pur- 
sue feeling  as  he  did.  Notwithstanding  this  case,  I  have  known  Health  Offi- 
cers who  vigorously  enforced  the  law  at  a  very  material  loss  to  themselves, 
not  only  from  a  pecuniary  standpoint,  but  at  the  loss  of  i>ersonal  friends.  So 
that  it  can  be  readily  seen  that  an  injustice  exists  as  well  as  an  evil— an  in- 
justice to  the  man  who  enforces  the  law  and  is  not  protected  at  least  against 
oecuniary  losses,  and  an  evil  where  the  law  is  not  enforced.  As  to  a  remedy 
I  have  suggested  that  a  county  or  sufficient  territory  be  consigned  to  a  Health 
Officer,  paying  him  an  independent  salary,  whereby  he  could  devote  his 
whole  time  to  the  duties  of  that  work  and  would,  therefore,  become  expert 
and  prove  of  greater  benefit  to  the  whole  Province. 

Before  closing  this  subject  I  desire  to  draw  your  attention,  and  that  of 
the  Legislature,  to  the  great  work  that  is  being  done  by  the  hospitals  for 
consumptives  at  Muiskbka.  In  doing  this  I  only  need  to  refer  to  the  o£Scial 
report  of  the  Secretary  of  the  Provincial  Board  of  Health  which  shows  that, 
notwithstanding,  the  increase  in  population  there  has  been  a  steady  and  very 
marked  decrease  in  the  number  of  deaths  from  consumption,  since  these  hos- 
pitals were  established.  Such  work  is  certainly  deserving  of  every  encourage- 
ment by  substantial  support,  and  if  given  the  support  they  deserve  may  yet 
be  the  means  of  removing  from  our  factories  and  workshop.^  that  silent  har- 
vester that  has  left  vacant  chairs  in  many  happy  homes.  Other  conditions, 
such  as  ventilation,  air  space,  and  the  removal  of  obnoxious  gases  and  dust, 
are  steadily  improving,  and  have  received  my  earnest  attention.  In  this 
respect  it  would  be  well  for  those  establishing  new  factories  or  makinar  Per- 
manent improvements,  to  bear  in  mind. the  great  advantage  of  having  win- 
dow sashes  hung  from  the  top  so  as  to  permit  of  the  ventilation  of  such  fac- 
tories without  exposing  the  operators  to  the  drafts  incidental  to  ventilation 
through  the  lower  sashes.  Foundries  are  another  class  of  workshops  that  re- 
quire special  attention  in  the  way  of  ventilation,  because  of  the  nature  of  the 
work  employees  are  subject  at  times  to  a  very  high  temperature,  and  it  is 
important  that  closets  in  connection  with  such  shops  should  be  warm  and 
free  from  drafts. 

I  have  also  recommended  that  «uitable  wash  rooms  be  provided  wher- 
ever circumstances  would  warrant  it,  as  nearly  all  moulders  desire  to  hava 
a  general  wash  after  their  work  is  done,  as  it  more  properly  fits  them  for  the 
sudden  and  extreme  change  of  outdoor  air.  I  have  recommended  washrooms 
for  tanneries,  as  the  nature  of  this  work  makes  it  absolutely  necessary  to 
change  the  clothing  entirely,  and  it  is  highly  important  that  a  suitable  place 
be  provided  as  a  wash  and  dressing  room. 
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Canning  Factoeies  and  Cebeal  Foods. 

Canning  factories  have  had  marvellous  growth  during  the  past  few  years, 
being  partly  exempt  from  the  requirements  of  the  Factories  Act,  and  owing 
to  the  reasons  in  which  the  canning  of  fruit  is  carried  on,  these  places  have 
become  a  very  hive  of  industry,  and  in  many  places  are  regularly  operated 
throughout  the  entire  year.  In  some  cases  meats  are  canned,  and  in  some 
factories  the  cans  are  prepared  during  the  winter  months  for  the  next  year. 
I  have  not  been  able  to  give  this  part  of  inspection  as  .much  attention  as  I 
would  like  to  have  done.  To  do  justice  to  such  an  important  work  would  re- 
quire the  full  time  of  the  Inspector  during  the  canning  season. 

The  preparation  of  food,  and  the  sanitary  conditions  so  essential  in  its 
preparation,  are  so  important,  and  of  such  a  practical  nature,  as  to  be  rather 
the  work  of  a  Medical  Officer  than  that  of  a  Factories  Inspector.  But  in  the 
face  of  this  what  do  we  find?  Children  of  all  ages,  and  men  and  women,  en- 
gaged in  this  work  without  restriction  as  to  the  condition  of  their  health. 
Bakers  who  are  in  any  way  affected  with  disease,  are  not  allowed  to  work  in  a 
bake  shop,  although  the  bread  they  handle  is  subjected  to  a  heat  in  the  baking 
process  likely  to  kill  germs  of  disease ;  but  here  we  find  the  very  food  we  eat 
handled  by  people  who  would  naturally  be,  of  the  ordinary  class  and  subject 
to  the  diseases  of  ordinary  humanity,  and  the  only  safeguard  is  the  enter- 
prise and  honesty  of  the  manufacturer.  The  preparation  and  packing  of 
cereal  foods  are  subject  to  the  same  conditions  in  a  lesser  degree,  and  I  am 
of  the  opinion  that  such  legislation  should  be  enacted  as  would  guarantee  at 
least  the  same  degree  of  safety  that  is  provided  by  the  Bake  Shops  Act  in 
these  factories. 

Boiler  Inspection. 

In  reference  to  the  inspection  of  boilers,  I  simply  have  to  draw  your  at- 
tention to  the  reports  of  Factories  Inspectors  for  years  past  in  the  demands 
for  more  active  legislation,  as  it  has  been  my  experience  that  the  laws  in  their 
present  form  are  both  unjust  and  unsafe.  They  are  unjust  to  the  man  who, 
because  he  has  six  or  more  men  employed,  would  become  amenable  to  the 
Factories  Act,  while  the  man  employing  five  or  less  would  be  entirely  free 
from  the  requirements  of  legislation  provided  by  the  Factories  Act.  It  is 
not  necessary  for  me  to  repeat  here  the  many  reasons  offered  from  year  to 
year  why  the  laws  relating  to  boiler  inspection  should  be  amended.  In  short, 
I  believe  the  Stationary  Engineer  Bill  introduced  at  the  last  session  of  the 
Legislature  by  the  Hon.  Geo.  P.  Graham  to  be  the  most  practical  ^nd  satis- 
factory solution  in  remedying  the  weakness  that  exists  in  that  part  of  our 
factory  laws. 

One  of  the  difficult  problems  that  confronts  the  Factories  Inspector  in 
the  enforcement  of  the  present  law  is  to  have  those  inspections  made  ais  re- 
quired by  law  at  least  once  a  year.  It  has  always  been  the  policy  of  the  In- 
spectors to  treat  every  person  with  a  degree  of  liberality  and  consideration  in 
complying  with  the  requirements  of  the  law;  but  we  freqently  find  that  in 
requirements  pertaining  to  boiler  inspection,  where  we  approach  a  man  tow- 
ard the  latter  part  of  the  year  and  ask  him  for  a  certificate  of  boiler  inspec- 
tion he  may  plead  for  an  extension  of  time  extending  later  into  the  year, 
which  invariably  runs  into  the  early  part  of  the  following  year.  At  the  end 
of  the  year  last  named  the  Inspector  again  demands  the  yearly  certificate 
which  is  returned  by  saying:  "Why  I  had  my  boiler  inspected  this  year." 
Thus  you  see  the  generosity  of  the  Inspector  is  imposed  upon,  and  the  law  is 
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not  complied  with.  I  ejn.,  therefore,  of  the  opinion  that  a  definite  time 
should  be  provided  by  law  when  all  these  certificates  should  be  returnable 
to  the  Factories  Inspectors.  This  should  include  the  return  gf  all  certifi- 
cates issued  by  boiler  insurance  companies.  As  referred  to  before,  the  un- 
safeness  of  the  present  laws  as  a  protection  to  the  public  is  most  conspicuous 
in  small  plants  and  boilera  that  do  not  come  under  the  jurisdiction  of  the 
Factories  Act.  It  needs  no  argument  to  demonstrate  that  one,  two  or  three 
men  killed  or  injured  in  a  factory  where  five  or  less  men  are  employed  is  just 
as  great  a  loss  as  if  there  were  ^ty  employed ;  ^nd  it  is  needless  to  say  that 
under  present  conditions  and  requirements  the  possibilities  for  accidents  aie 
much  greater  in  those  small  places,  especially  where  the  man  in  charge  of 
such  places  not  only  attends  to  the  boiler,  but  is  required  to  perform  other 
duties  which  occupy  the  greater  part  of  his  time.  During  the  past  year  many 
serious  accidents  have  been  added  to  the  long  list  of  such  accidents  recorded 
against  boilers. 

FiEE  Escapes. 

I  have  little  to  add  to  my  recommendations  with  reference  to  fire-es- 
capes in  last  year's  report.  It  is  true  many  lessons  have  been  learned  from 
the  many  disastrous  fires  which  occurred  last  year^  all  of  which  prove  the 
necessity  of  strong  and  effective  legislation  in  providing  suitable  means  for 
escape  in  the  case  of  a  sudden  visit  from  the  fiery  elements. 

During  the  past  year  I  have  had  many  fire-escapes  erected,  as  required 
by  the  Factories  Act,  but  here  again  we  find  need  for  more  uniform  legisla- 
tion. Under  vsection  21  of  the  Ontario  Factories  Act,  it  is  provided  that  fire- 
escapes  shall  consist  of  iron  stairways  with  railings,  whereas  section  15  of 
the  Shops  Act  provides  only  for  wire  or  other  ropes,  which  is  a  very  simple 
and  unreliable  protection  especially  where  females  are  employed. 

I  would  also  draw  your  attention  to  the  indifference  on  the  part  of  mu- 
nicipalities, cities  and  towns  in  providing  the  proper  or  even  any  suitable 
degree  of  safety  for  public  buildings  and  tenement  flats,  the  neglect  of  which 
is  often  used  as  an  argument  against  the  Inspector  when  he  insists  on  the 
fire  protection  required  by  the  Factories  Act.  Such  important  matters  as 
these  have  been  referred  to  and  pointed  out  annually  in  the  Factories  Inspect- 
ors' Reports,  and  yet  we  find  no  marked  improvement.  In  view  of  this  it 
would  seem  that  nothing  short  of  a  serious  catastrophe,  such  as  the  bumbg 
of  the  Iroouois  Theatre  in  Ohicacro,  would  awaken  sufficient  interest  to  avert 
or  lessen  the  nossibilities  of  similar  dangers  that  are  at  our  own  donr.  The 
Inspectors  feel  it  to  b^  their  duty,  however,  to  avail  themselves  of  everv  on- 
portunity  to  place  this  true  condition  before  the  public,  and  the  authorities 
of  this  Province,  both  legislative  and  municipal,  in  the  hope  that  eventually 
thifl  much  needed  protection  will  be  provided.  At  this  moment  I  have  in 
mind  a  case  in  the  city  of  Toronto  on  a  flat  on  the  third  floor  of  a  five  storey 
building,  where  I  found  about  forty  persons  engaged  in  the  manufacture  of 
dry  goods,  the  only  entrance  or  exit  being  a  narrow  winding  stairway.  If 
at  once,  recommended  that  a  suitable  fire-escape  be  provided  to  protect  the 
occupants  of  said  factory.  The  owner  finding  that  under  the  Factories  Act 
it  was  absolutely  necessary  to  provide  this  protection,  said  to  me:  "I  will 
not  go  to  thi<s  expense,  I  will  have  the  premises  vacated  as  a  factory  and  fix 
it  up  as  a  tenement  flat."  And  to  my  surprise  I  found  the  two  flats  above  oc- 
cupied in  this  manner  with  no  other  protection  or  means  of  escape  than  the 
narrow  winding  stairway  referred  to.  It  requires  no  argument  to  show 
whether  a  factory  or  tenement  would  be  most  subject  to  fatalities  under  such 
circumstances.     This  is  but  another  instance  for  uniform  legislation. 
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Saw  Mills. 

This  subject  has  received  a  good  deal  of  attention  from  me  in  my  last 
year's  report,  to  which  might  be  added  the  experience  of  this  year,  which  cov- 
ers ^ound  in  the  extreme  north-west  part  of  this  Province,  and  places  that 
had  not  been  visited  before  by  me.  I  am  pleased  to  say  that,  notwithstand- 
ing eome  of  those  places  would  seem  to  the  visitor  quite  remote  from  civiliza- 
tion or  the  older  or  more  settled  parts  of  the  Province,  the  laws  of  the  fac- 
tory and  the  Health  Act  are  fairly  observed.  I  was  even  surprised  to  find 
that  where  new  towns,  villages,  or  hamlets  were  springing  up,  great  enter- 
prise was  manifested  in  municipal  improvements,  such  as  sewerage,  water- 
works, and  even  granolithic  walks.  The  mills  visited  by  me  last  year  have 
fairly  observed  the  recommendations  laid  down,  and  with  the  exception  of 
boiler  inspection  in  some  of  the  smaller  mills,  I  have  reason  to  believe  the 
law  is  fairly  complied  with.  There  is,  however,  one  recommendation  that 
I  invariably  found  useful,  that  is  the  urgent  necessity  and  precaution  neces- 
sary in  placing  men  at  dangerous  work  with  which  they  are  not  accustomed. 
This  practice  is  more  evident  where  men  are  scare,  a  condition  that  has  pre- 
vailed to  a  greater  or  less  extent  during  the  past  few  years  and  is  likely  to 
continue  in  this  Province  for  some  years,  caused  by  the  rapid  growth  of 
the  west,  and  the  developments  that  are  likely  to  occur  incidental  to  the  con- 
struction of  the  Grand  Trunk  Pacific,  and  other  hicrhwavs  of  commerce  that 
are  reaching  out  over  this  Province;  and,  therefore,  it  is  not  with  vague 
imagination  that  the  Factories  Inspectors  look  forward  to  even  greater  ac- 
tivity in  the  industrial  fields. 

Guarding  Machineey. 

This  most  important  part  of  factory  inspection  has  received  my  earnest 
attention,  and  I  am  pleased  to  say  that  conditions  along  this  line  are  being 
gradually  improved.  I  find  some  difficulty,  however,  in  educating  both  the 
manufacturer  and  the  workman  as  to  the  necessity  of  providing  and  using 
saw  guards.  It  is  unnecessary  for  me  to  say  that  the  circular  saw  is  one  of 
the  most,  dangerous,  if  not  the  most  dangerous  of  woodworking  machines.  In 
evidence  of  this  you  will  only  n^ed  to  refer  to  the  long  list  of  accidents  re- 
corded against  those  machines  each  year.  One  of  the  difficulties  that  con- 
fronted the  inspectors  was  the  fact  that  saw  guards  were  not  manufactured 
in  Canada.  However,  by  the  persistent  demands  of  the  inspectors,  the  manu- 
facturers have  undertaken  to  put  them  on  the  market,  and  we,  therefore,  hope 
to  meet  with  less  opposition  from  this  source  in  the  future.  We  frequently 
meet  men  who  say  they  will  not  use  saw  guards  because  they  obstruct  their 
work ;  but  such  men  are  usually  the  first  to  enter  suit  for  damages  under  the 
Workmen's  Compensation  Act  should  the^  become  the  victim  of  an  accident. 
The  same  applies  to  other  dangerous  machines  that  should  be  provided  with 
guards ;  but  when  the  makers  of  machines  and  parts  of  machines  realize  that 
such  machines  are  not  complete  until  they  are  practically  safe,  then,  we 
may  expect  better  results  and  less  accidents.  I  have  endeavored  at  every  op- 
portunity to  impress  manufacturers  of  machines  with  the  importance  of  hav- 
ing them  properly  protected  before  they  are  placed  on  the  market. 

Bake  Shops  and  Laundries. 

I  am  pleased  to  state  that  these  lines  of  industry  have  given  me  little 
trouble.  During  the  past  year  master  bakers  have,  with  few  exceptions, 
fairly  complied  with  the  law. 


24  THE  REPORTS  OF  THE  No.  8 


Laundries  are  much  on  the  same  basis  as  last  year  except  that  each  year 
provides  greater  protection  for  machinery.  Sanitary  conditions  are  ako  im- 
proving. The  fighting  problem  that  confronts  the  factories  inspector  is  the 
safety  of  boilers  used  in  laundries  which  is  most  important,  as  those  in 
charge  of  such  boilers  usually  have  other  duties  to  attend  to  that  occupy  the 
greater  part  of  their  time.  Hence  the  necessity  for  boilers  being  extra  safe 
under  such  conditions. 

Inspection  Under  the  Shops  Act. 

I  have  not  devoted  much  time  during  the  past  year  to  the  regulations  re- 
quired by  tFe  Shops  Act,  it  being  largely  the  work  of  the  female  inspectors. 
But  my  attention  has  been  drawn  to  the  fact  that  in  every  city  or  town  of 
importance,  fruit  stores  are  being  conducted  on  the  principle  of  employing 
girls  into  the  late  evening  hours,  such  employment  being  in  violation  of  the 
Shops  Act.  On  investigation  it  was  maintained  that  some  of  such  employees 
were  members  of  the  employer's  own  family.  Of  course,  there  is  where  the 
trouble,  or  injustice,  if  you  will,  arises.  If  all  of  those  places  were  employ- 
ing help  other  than  members  of  their  own  family  it  would  be  a  simple  mat- 
ter to  enforce  the  Shops  Act,  but  where  two  or  more  persons  engaged  in  the 
one  business  on  the  same  street,  or  in  the  same  town,  the  one  employing  out- 
side help,  while  the  other  eniploys  members  of  his  own  family  under  the  pres- 
ent Shops  Act,  the  one  would  be  guilty  of  a  violation  of  the  law,  whereas  the 
other  would  have  committed  no  unlawful  act.  I  point  this  out  as  an- injus- 
tice to  the  man  employing  outside  labor,  where  the  competition  is  so  keen  that 
men  or  women  will  not  hesitate  to  ask  and  even  compel  their  own  children 
to  do  that  which  they  could  not  lawfully  engage  their  neighbor's  children 
to  do. 

Peosecutions  Under  the  Factories  Act. 

During  the  past  year  I  have  had  occasion  to  summon  the  parents  of 
children  before  the  Courts  on  the  charge  of  issuing  false  birth  certificates 
with  the  object  of  placing  their  children  totwork  in  factories.  Fourteen  of 
such  cases  were  tried  and  found  guilty,  four  others  being  dismissed,  the 
parents  having  produced  certificates  that  were  found  to  be  satisfactory.  In 
connection  with  these  prosecutions  I  had  the  able  assistance  of  Miss  Garlyle, 
the  femalp  Factories  Inspector  for  this  Province.  In  connection  with  these 
prosecutions,  and  from  many  other  substantial  proofs  in  the  hands  of  the 
Inspectors,  it  is  evident  that  in  some  places  the  laws  pertaining  to  registra- 
tion of  births  are  very  poorly  observed.  In  fact,  in  seventy-five  per  cent,  of 
the  cases  that  have  come  to  my  notice,  there  is  no  birth  record  in  the  Eegis- 
trar-General's  Department.  The  same  applies  to  the  town  and  city  registrars, 
which  is  evidence  of  gross  neglect  and  indifPerence,  and  deprives  the  child  of 
a  record  the' value  of  which  cannot  be  estimated.  In  view  of  the  want  of 
suitable  proofs  through  these  departments,  I  have  insisted  that  where  the  age 
of  the  child  was  doubtful,  satisfactory  proof  must  be  submitted  as  to  the  re- 
quired age  before  they  be  permitted  to  work  in  a  factory.  I  do  not  hesitate 
to  say  that  in  some  cases  these  formal  certificates  were  used,  and  accepted 
by  certain  manufacturers  to  accomplish  the  purpose  of  employing  children 
rejrardless  of  the  age  limit.  To  do  iustice  to  other  manufacturers,  whom  I  am 
^lad  to  sav  are  in  the  majority,  they  have  been  very  scrupulous  in  comply- 
ing with  the  full  requirements  of  the  law  in  this  respect. 
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Aiu>tli6r  case  wliicli  threatened  to  assume  a  legal  course  was  that  of  the 
owner  of  a  building  who  after  repeated  warnings  neglected  to  provide  a  suit- 
able fire-escape,  as  required  by  law.  This  case,  however,  did  not  get  be- 
yond the  Crown  Attorney,  who  was  successful  in  having  this  law  complied 
with. 

I  might  add  that  I  have  several  cases  on  my  list  where  the  extreme  leni- 
ency of  the  Inspector  and  the  law  is  strained  almost  to  the  limit.  As  I  am 
aware  that  it  is  not  the  desire  of  the  Department,  nor  yet  the  desire  of  the 
Inspectors,  to  enforce  the  laws  in  a  manner  that  might  even  appear  arbitrary 
or  unjust  to  any  person,  yet  we  sometimes  find  people  whose  sole  purpose  seems 
to  be'  to  evade  the  law.  Such  people  are. a  bad  example  and  a  menace  to 
society,  and  are  not  deserving  of  the  privileges  extended  to  them. 

SuGGESTEB    AMENDMENTS    TO    THE    FaCTORIE'S    AND    ShOPS'    AcT. 

Before  closing  this  report  I  feel  it  my  duty  to  briefly  lay  before  you  cer- 
tain amendments  to  the  Shops  and  Factoriee  Acts,  that  would  equalize  and 
facilitate  their  operation  and  usefulness,  and  fill  a  want  in  the  legislative 
machinery  of  this  department  that  would  be  appreciated  by  the  Inspectors, 
and  be  useful  as  a  safeguard  to  public  rights  and  interests.  It  is  a  well  known 
fact  that  perfect  legislation  was  never  framed  on  one  copy.  The  experience 
of  the  operation  of  legislation  proves  its  strength,  justice,  and  weakness. 
Hence,  it  is  that  we  have  learned  the  weak  points  in  the  shops  and  factories, 
and  appeal  to  you  and  your  Government  to  have  the  same  corrected. 

The  Stationary  Engineers  Bill,  as  introduced  by  the  Hon.  Mr.  Graham 
at  the  last  session  of  the  Legislature,  would  fairly  improve  if  not  remedy 
the  evils  that  exist  in  section  20  of  the  Act  relating  to  boiler  inspection. 

The  certificates  of  all  boiler  inspections  should  be  returned  to  the  Fac- 
tory Inspectors  not  later  than  October  31st  each  year. 

Section  20  of  the  Factories  Act  should  definitely  include  a  suitable  guard 
for  all  saws,  buzz  planers,  drop  presses,  and  other  dangerous  machines. 

A  standard  specification  should  be  adopted  for  all  fire-escapes. 

The  same  condition  as  to  the  health  of  employees  working  in  canning 
factories  and  other  places  engaged  in  the  preparation  of  food,  that  is  provided 
by  the  Bake  Shops  Act  should  apply. 

It  should  be  definitely  provided  that  no  child  be  employed  in  any  fac- 
tory, workshop,  store,  office,  or  other  gainful  occupation  until  they  had  sub- 
mitted a  bona  fide  certificate  as  to  their  age,  such  certificate  to  be  authorized 
by  a  State  or  Church  registrar. 

The  term  "factory *'  should  mean  any  place  described  in  Schedule  A  of 
the  Factories  Act,  regardless  of  the  number  of  persons  employed  therein. 

Persons  employing  members  of  their  own  family  oi^ly,  should  not  be 
exempt  from  the  provisions  of  the  Shops  and  Factories  Act. 

I  would,  again,  suggest  that  the  age  limit  at  which  girls  could  be  em- 
•ployed  in  factories  or  shops  be  sixteen  years  instead  of  fourteen,  as  at  present. 

Employment  of  children  in  stores  or  offices  could  be  permitted  for  a  reas- 
onable time  during  the  holidays,  but  under  no  circumstance  should  a  child 
be  permitted  to  work  in  a  factory. 

Some  Legal  Decisions. 

The  following  are  some  of  the  legal  decisions  affecting  the  industrial 
world  in  this  Province,  and  should  be  of  interest  to  employers  and  employees 
alike. 
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(1).  A.  was  employed  by  B.,  aad  the  carding  machine  at  which  he  wm 
working  became  clogged.  A:  pulled  off  the  belt,  and  commenced  to  lemere 
the  cotton  wi^ste  which  caused  the  machine  to  stop.  While  he  was  doing  bo 
the  belt  slipped  on  the  pulley,  starting  the  machine  in  motion,  crushing  A. 'a 
fingers,  and  causing  a  loss  of  three  fingers.  A.  brought  action  for  damages, 
claiming  that  the  machine  was  defective.  The  action  was  tried  by  a  jury 
who  found  that  the  carelessness  of  A.  was  the  cause  of  the  accident.  A.  ap- 
pealed from  this  decision,  but  a  Divisional  Court  sustained  the  judgment, 
and  dismissed  the  appeal  with  costs.  Decision  given  by  a  Divisional  Court 
at  Toronto. 

(2).  A.  was  employed  by  B.  as  a  blacksmith's  helper,  and  while  at- 
tending his  work  in  the  ordinary  way,  he  was  killed  by  a  piece  of  steel  flying 
from  a  steam  hammer.  A.'a  widow  sued  for  $5,000  damages,  claiming  that 
the  hammer  was  defective.  The  jury  returned  a  verdict  for  $1,500.  Judg- 
ment given  at  Hamilton,  March,  1904. 

(3).  A.  employed  as  a  blacksmith  had  his  right  eye  destroyed  by  a  splip- 
ter  from  a  hammer.  A.  sued  for  $2,500  damages,  alleging  that  the  haminer 
was  defective,  and  that  the  employers  were  aware  of  such  defects  before  the 
accident  happened.  Judgment  was  given  in  favor  of  A.  and  confirmed  by 
the  Court  of  Appeal.  Judgment  by  the  Court  of  Appeal  for  Ontario,  April 
18th,  1904. 

(4).  A.  was  employed  in  a  factory.  In  the  course  of  his  work  his  hand 
was  caught  in  the  fans  of  a  dryer  and,  subsequently,  had  to  be  amputated. 
The  fan  was  put  in  motion  by  means  of  a  belt  on  a  tight  pulley,  but  when 
the  fan  was  not  running  the  belt  ran  on  a  loose  pulley.  It  was  claimed  that 
the  belt  was  too  wide  for  the  pulley,  and  that  the  appliances  for  shifting  the 
belt  were  defective,  which  caused  the  fan  to  start  while  A.  wa«  oiling  it. 
The  jury  found  that  B.  was  guilty  of  negligence  in  not  providing  a  suitable 
shifter.  They  awarded  A.  $1,250,  damages.  Judgment  given  in  the  High 
Court  for  Ontario,  November  26th,  1903. 

A  list  of  accidents  reported  during  the  year  which  occurred  in  my  district 
is  appended  herewith. 

All  of  which  I  have  the  honor  to  submit. 

Tours  most  respectfully, 

THOS.  KEILTT. 
Inspector  of  Factories. 


REPORT  OF  MRS.  ANNIE  BROAVN. 

To  the  Honorable  the  Minister  of  Agricudture, 

SrR, — I  have  the  honor  to  submit  the  following  report  of  the  inspection 
of  factories  and  shops  for  Ontario  from  June  to  December  Slst,  1904. 

I  have  inspected  the  following  places :  In  Toronto  east  of  Tonge  Street, 
Whitby,  Oshawa,  Bowmanville,  Port  Hope,  Cobourg,  Colborne,  Brighton, 
Lakeport,  Trenton,  Belleville,  Napanee,  Deseronto,  Picton,  Newburg, 
Bloomfield,  Kingston,  Gananoque,  Brockville,  Cornwall,  Ottawa,  Carleton 
Place,  Almonte,  Amprior,  Renfrew,  Pembroke,  Smith  Falls,  Perth,  Peter- 
boro,  Campbellford,  Lindsay,  Beaverton,  Cannington,  irxbri3ge,  and 
Markliara.  vSeveral  of  the  above  places  have  been  visited  frequently,  having 
required  special  attention.  I  have  been  favorably  impressed  by  the  cour- 
teous manner  in  which  I  have  been  received  by  employers,  who  as  a  rule  ex- 
press a  willingness  to  carry  out  suggestions  I  have  made  In  only  one  or 
two  instances,  have  I  met  with  objections  to  provide  proper  sanitary  conve- 
niences and  fire-escapes  where  food  products  are  manufactured,  and  which 
I  considered  absolutely  necessary  in  the  public  interest.  I  have  withheld 
the  names  from  the  report  on  the  promise  that  the  requirements  would  be 
immedintelv  complied  with.  In  one  of  the  same  buildings  there  was  a  lunch 
room  which  was  in  a  filthy  condition.  Papers  which  lunches  had  been 
wrapped  in,  and  crusts  of  bread  had  accumulated  through  the  carelessnesn 
of  those  for  whose  benefit  the  lunch  room  had  been  provided. 

Child  Labob. 

I  have  found  very  few  children  under  the  age  required  by  the  Facto- 
ries Act.  The  chief  difficulty  being  the  inability  to  verify  the  ages,  and  the 
parents  giving  false  .certificates.  It  is  cause  for  regret  that  child  labor 
should  be  in  demand  to  aid  in  production,  while  adults  are  idle.  Notwith- 
standing the  increased  productive  power  of  labor,  aided  by  improved  ma- 
chinery, it  would  appear  that  there  is  no  hope  for  the  emancipation  of  child 
labor  under  the  present  economic  conditions.  In  cases  where  widows  are 
left  to  bring  up  a  family,  or  where  wives  and  families  are  deserted  by  hus- 
bands, or  the  husbands  sentenced  to  imprisonment  for  crimes  or  misdeamea- 
nors,  and  the  families  deprived  of  their  support  thereby,  or  through  ill- 
health  and  accidents,  common  justice  demands  that  the  innocent  should  not 
be  allowed  to  suffer  for  the  lack  of  sustenance,  more  especially  when  ther^ 
is  always  a  surplus  of  so  called  free  labor  and  prison  labor  as  well. 

Ventilation. 

I  was  pleased  to  notice  the  efforts  of  some  of  the  employers  in  endeavor- 
ing to  improve  the  ventilation  in  their  factories.  In  one  case  the  employer, 
to  use  his  own  words,  said  "What  is  a  few  hundred  dollars  in  comparison 
to  the  health  of  my  employees,  which  amount  would  be  more  than  recouped 
to  me  in  one  year."  I  regret  to  say  in  one  large  factory  where  ventilation 
is  only  provided  by  windows,  and  the  fumes  from  the  goods  manufactured 
are  considered  injurious  to  the  health,  I  found  on  a  recent  inspection  that 
where  windows  were  opened  for  ventilation  the  heat  was  turned  off  by  the 
man  in  charge  who  stated  that  they  would  not  supply  heat  to  be  wasted.  I 
also  found  the  temperature  in  one  of  the  buildings  of  the  same  factory  58 
degrees,  and  it  was  stated  to  me  that  it  had  been  as  low  as    50    degrees.     I 
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pointed  out  the  necessity  of  having  proper  ventilation  and  heating,  and  the 
superintendent  promised  to  remedy  the  evils.  I  consider  the  subject  of  ven- 
tilation to  be  one  of  the  most  important  requirements  of  the  Factories  Act, 
as  without  pure  air  thore  cannot  be  good  health. 

Hours  of  Labor* 

Some  complaints  have  been  made  by  females  in  millinery  and  dress- 
making establishments  that  they  were  worked  more  than  ten  hours  a  day 
during  the  busy  seasons.  In  discussing  the  matter  with  the  employers,  I 
pointed  out  that  the  Act  as  amended  at  the  last  session  of  the  Legislature 
now  reads,  ''The  hours  of  working  in  any  one  day  shall  not  be  later  than 
half  past  six  o'clock  in  the  evening,  unless  a  special  permit  in  writing  is  ob* 
tained  from  the  Factories  Inspector,"  and  if  their  employees  are  worked  af- 
ter half  past  six  in  the  evening  without  such  permit,  the  employers  are  lia- 
ble to  prosecution  for  a  contravention  of  the  Factories  Act.  While  some 
employers  are  desirous. of  conforming  to  the  requirements,  and  do  not  de- 
sire to  work  their  employees  overtime,  they  consider  that  a  strict  enforce- 
ment of  the  law  should  be  made  and  permits  withheld  from  all,  so  that  no 
undue  advantajofes  should  be  granted  to  anyone.  If  the  women  of  itie  roiin- 
try  would  realize  the  injustice  to  the  workers  by  compelling  them  to  work 
overtime,  which  might  be  avoided  by  a  little  forethought  in  giving  •  their 
orders  and  shopping  earlier,  there  would  not  be  the  necessity  for  working 
overtime.  A  milliner  told  me  that  a  woman  came  into  the  store  at  five 
minutes  to  twelve  on  Saturday  night,  and  wanted  to  know  if  she  conld  iret 
a  hat  for  Sunday,  which  would  have  taken  half  a  day  to  make  and  trim. 
When  told  that  the  workers  required  rest  as  well  as  other  people,  she  re- 
plied, "Oh,  well  if  you. will  not  do  it,  others  will  be  willing  to  do  so." 

During  the  hot  weather  in  some  of  the  factories,  female  employees  ob- 
ject to  having  to  work  overtime,  and  would  rather  prefer  to  work  shorter 
hours.  An  employer  in  Lindsay  told  me  that  he  noticied  the  girls  become 
listless,  more  especially  in  the  afternoons,  and  decided  to  grant  them  an 
intermission  of  five  minutes  or  so  for  a  romp  in  the  open  air^  forenoon  and 
afternoon,  which  they  seemed  to  enjoy  greatly,  and  which  he  stated  that  he 
would  continue  to  grant  in  the  future,  as  it  seemed  to  brighten  them  up, 
and  he  thought  he  would  be  the  gainer  in  the  end.  If  the  example  of  the 
above  employer  were  more  generally  followed  by  employers  they  would  be 
benefited  financially,   as  would  the  employees  in  health. 

Lavatories. 

As  a  rule  I  have  found  lavatories  in  a  fairly  sanitary  condition,  with  the 
exception  of  a  few  through  the  carelessness  of  the  employees.  In  one  fac- 
tory, however,  in  the  eastern  section  of  the  Province,  I  found  the  lavato- 
ries ill  a  very  unsanitary  condition,  owing  to  the  pipes  being  of  tin  and  rus- 
ted, connecting  with  the  pit  in  the  yard,  allowing  the  gases  to  escape,  and 
with  no  flush  of  any  kind  to  carry  away  the  excrement.  I  directed  the  em- 
ployer, who  is  also  the  owner,  to  put  in  a  new  system  of  lavatories,  which 
he  i)r()mi«5ed  to  do  at  once. 

Canning  Factories. 

In  the  eastern  part  of  my  district  the  canning  factories  are  in  a  fair 
cpndition  of  cleanliness,  considering  the  nature  of  the  work,  but  some  would 
be  greatly  improved  by  having  regular  wash-rooms  with  basins  and  toweli, 
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instead  of  having  vats  as  at  present  in  use.  In  some  canning  factories  I 
found  very  small  children  who  were  brought  by  their  parents.  In  one  case 
1  found  an  infant  in  a  baby  carriage  in  the  engine  room  of  the  factory.  It 
would  be  questionable  as  to  whether  it  could  get  the  attention  necessarily 
required,  both  as  to  cleanliness  and  nourishment  by  the  parent  who  was 
working  piece  work.  The  employers  claim  that  they  could  not  get  sufficient 
help  unless  the  parents  were  permitted  to  bring  their  children  with  them. 
In  talking  the  matter  over  with  a  number  of  the  workers  they  claim  thai 
plenty  of  help  could  be  got  if  better  prices  were  paid,  and  that  women  with 
small  children  would  work  for  lower  prices,  and  that  was  why  they  were  pre- 
ferred. While  cheap  products  may  be  desirable,  it  is  worth  considering 
whether  cheap  labor  regardless  as  to  environment  is  in  the  best  interest  of 
the  public.  Bargain  day,  while  benefiting  some,  may  also  tend  to  reduce 
the  wages  of  others. 

Shops  Inspection. 

With  a  view  to  ascertaining  the  sanitary  conveniences  available  for  the 
females  in  shops  and  conditions  generally,  I  made  a  house  to  house  inspec- 
tion of  the  shops  in  Toronto  and  in  the  eastern  portion  of  the  Province  as 
well.  On  the  whole,  with  a  few  exceptions,  I  found  that  where  lavatories 
were  not  in  the  shops  that  access  to  them  was  available  either  in  the  dwel- 
lings above  or  adjoining  the  shops.  iWhere  required  I  have  directed  lava- 
tories to  be  provided.  I  have  hud  complaints  from  females  employed  in  of- 
fices as  to  the  want  of  lavatories,  and  they  cannot  understand  why  their 
health  should  not  be  considered  as  well  as  that  of  other  females.  In  one  case, 
owing  to  a  factory  being  in  the  building,  I  was  enabled  to  get  a  lavatory 
set  apart  under  lock  and  key  for  the  females  in  the  building,  to  which  those 
employed  in  the  offices  obtained  access  also,  and  which  they  considered  a 
great  boon,  as  formerly  the  lavatoyies  in  the  building  were  used  promiscu- 
ously by  outsiders  from  the  streets,  and  were  in  such  a  filthy  condition  that 
they  could  not  use  them.  Thoughtlessness  on  the  part  of  those  employing 
femiile-  whi»pe  iluty  it  is  to  see  that  lavatories  are  provided  for  them  Is  res- 
ponsible in  a  great  measure  for  the  suffering  to  which  many  have  hitherto 
been  subjected.  It  might  be  well  that  the  Act  be  amended  in  regard  to  sani- 
tary conditions,  so  as  to  include  offices  where  females  are  employed.  I  have 
found  that  in  some  cases  lavatories  in  stores  are  in  the  basement  in  such 
dark  and  out  of  the  way  places  that  females  would  rather  suffer  than  go  to 
them.     In  such  places  artificial  light  should  be  provided. 

I  am  pleaded  to  acknowledge  the  valuable  assistance  I  have  received 
from  Miss  Carlyle,  who  has  given  me  the  benefit  of  her  experience,  which 
has  made  my  work  easier  than  it  would  otherwise  have  been. 

Throughout  the  eastern  portion  of  the  Province,  Miss  Carlyle  has  been 
spoken  of  in  the  highest  terms  by  both  employers  and  employees,  and  they 
regret  her  removal  from  that  portion  of  Sue  district.  My  aim  will  be  to  dis- 
charflre  the  duties  of  the  office  so  as  to  gain  a  like  confidence  and  respect. 

I  have  the  honor  to  be. 

Tours  most  respectfully, 

ANNIE  BROWN. 

Inspector  of  Factories  and  Shops 


REPORT  OF  MARGARET  CARLTLE. 

To  the  Honorable  the  Minister  of  Agriddturei 

Sir, — I  have  the  honor  to  submit  to  you  a  report  of  the  work  of  ingpec* 
tion  of  factories,  workshops,  and  mercantile  establishments  in  Ontario. 

The  close  of  the  year  1904  brings  with  it  the  duty  of  reviewing  the  work 
accomplished,  and  of  giving  a  report  of  the  same  to  you.  This  report  does 
not  set  forth  all  the  work  done  during  the  year,  nor  can  any  report  that  I 
could  make,  fully  describe  it.  Reports  are  necessarily  of  a  limited  nature, 
and  do  not  give  in  detail  the  many  suggestions  that  the  Inspector  may  make 
concerning  matters  that  may  seem  trivial,  and  do  not  come  under  the  letter 
of  the  law. 

We  find  the  condition  in  the  factory,  workshop,  and  mercantile  estab- 
lishment continues  to  improve  in  nearly  every  instance.  Wherever  estab- 
lishments are  enlarged  or  remodelled  the  welfare  of  the  employed  is  given 
consideration.  The  result  is  apaprent  in  so  many  establishments  that  where- 
as a  few  years  ago  they  would  have  been  considered  models,  they  now  excite 
no  remarkft- 

During  the  last  year  a  pleasing  advance  was  made  in  the  general  con- 
ditions A  number  of  new  factories  were  built  or  put  under  a  course  of  con- 
struction, while  others  moved  into  large  and  more  convenient  premises. 
There  are,  however,  many  places  in  which  there  is  room  for  great  improve- 
ment. Conditions  in  many  places  would  be  still  better  were  it  not  for  *' 
fact  that  on  account  of  increase  in  business,  rooms  and  accommodation  in- 
tended for  the  benefit  of  employees  have  to  be  utilized  for  the  increases  in 
output.  In  the  majority  of  cases  the  instructions  of  inspectors  are  fairl- 
well  carried  out,  and  there  are  instances  where  a  number  of  improvements 
are  carried  out  without  waiting  for  the  Inspector. 

Improvements  proceed  slowly,  and  occupy  of  necessity  a  good  deal  of 
time  in  carrying  them  through. 

It  has  been  impossible  for  me  to  inspect  often,  all  workshops  an3  fac- 
tories during  the  year.  The  test  of  work,  however,  cannot  l>e  in  the  number 
of  places  visited,  but  the  object  of  the  work  of  inspection  has  been  always 
to  make  each  inspection  as  complete  and  efficient  as  possible  at  the  time. 

The  enforcements  of  factory  laws  educate  in  the  theory  that  good  sur- 
roundings are  conducive  to  good  work,  good  sanitation,  to  lyood  health.  A 
short  number  of  hours  of  labor  are  an  incentive  to  close  application. 

Trade,  on  the  whole,  has  been  in  a  healthv  condition,  and  the  vear  1904 
will  be  memorable  for  great  activity  in  i^early  all  industrial  departmenta. 
There  has  been  plenty  of  work  for  all  willing  to  do  it,  and  wages  are  on  tlM» 
upward  grade. 

Our  attention  is  always  drawn  to  any  fresh  development  of  industry, 
and  one  is  that  of  the  extension  of  area  of  electricity  for  lighting  and  driv- 
ing purposes.  It  seems  probable  that  electricity  will  have  nearly  as  impor- 
tant an  influence  in  the  twentieth  century  on  indusries  as  steam  had  in  tke 
nineteenth.  This  is  to  be  hailed  as  a  distinct  improvement  tending  to  clean- 
liness and  light.  But  though  electricity  is  strictly  preferable  to  gas,  not 
only  for  lighting  but  as  to  purity  of  air,  a  word  of  caution  is  necessary  as 
to  the  possible  bad  effect  in  glare  on  the  eyes.  It  seems  to  me  that  in  every 
case,  some  form  of  a  shade  should  be  adopted  when  using  the  electric  ligkt. 

[30] 
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Complaints. 

The  number  of  complaints  of  infringements  of  the  Act  have  been,  this 
year,  smaller  than  formerly.  Some  complaints  have  been  well  founded, 
but  others  come  which  seem  to  call  for  special  inquiry,  and  when  this  is 
made  they  are  found  in  some  places  to  proceed  from  complete  ignorance  of 
the  law.  A  single  complaint  often  has  to  be  followed  up  on  various  dates 
and  at  various  seasons.  Eventually,  only  what  appears  like  chance  reveals 
the  real  state  of  affairs.  More  than  one  visit  may  be  necessary  before  all 
the  circumstances  of  a  case  can  be  fairly  estimated.  A  complaint  of  illegal 
overtime  may  be  sent  by  a  worn-out  worker  at  the  end  of  a  considerable  busy 
season's  work.*  It  is  too  late  to  be  followed  up  then  and  there,  until  an- 
other busy  season  comes  round,  so  that  the  full  extent  of  the  overwork  can 
be  known.  A  number  of  complaints  received  in  our  Department  deal  with 
the  annoyance  arising  from  the  close  proximity  of  sanitary  conveniences  to 
the  worker's  seats  or  looms.  These  will  continue  until  stringent  regula- 
tions forbidding  the  existence  of  water-closet  f^ccommodation  within  the 
wall  of  a  workroom  are  made.  With  rapidly  growing  cities  the  sooner  this 
reform  is  carried  out  the  better  it  will  be  for  the  health  and  comfort  of  em- 
ployees. We  receive  complaints  of  a  vague  nature,  such  as  a  reference  to 
milliners  and  dressmakers  of  a  whole  town  of  long  hours.  •  Careful  instruc- 
tions, or  a  revisit,  if  possible,  is  all  that  can  be  done,  and  I  find  it  is  most 
important  in  many  workrooms  to  give  the  instructions  in  the  presence  of  the 
workers,  so  that  they  may  know  what  the  Act  forbids  and  what  it  permits. 
Complaints  continue  to  be  received  of  the  want  of  suitable  sanitary  accommo- 
dation for  women  clerks  employed  in  offices.  All  complaints  received  were 
investigated  with  as  little  delay  as  possible. 

TEliPEBATXJUE. 

The  number  of  complaints  received  with  regard  to  low  temperature  in 
workshops  and  factories  are  fewer  than  in  former  years.  A  great  deal  of 
routine  work  has  been  done  under  the  amended  section  with  great  benefit  to 
workers.  Improvement  has  been  effected  by  securing  to  each  occupant  of  a 
workroom  at  least  three  hundred  cubic  feet  space,  but  where  part  of  that 
space  has  been  taken  up  with  bundles  of  goods  in  the  process  of  manufac- 
ture or  filled  with  impure  air  the  letter  of  the  law  is  fulfilled  without  bene- 
fit to  the  workers.  One  instance  is  that  of  a  large  room  in  a  factory  occu- 
pied by  over  a  hundred  women  and  girls,  each  having  three  hundred  cubic 
feet  of  space,  obtained  by  measuring  up  into  the  angles  of  a  high  pitched 
roof,  as  in  Jhe  absence  of  any  height  limit,  seated,  elbow  to  elbow  in  double 
raws  facing  one  another  at  tables  say  three  feet  wide,  all  windows  closed  to 
exclude  dust  and  dirt  from  white  garments  which  are  bein'^  made.  Enter- 
ing the  room  late  in  the  afternoon,  the  unpleasant  sensation  of  air  vitiated 
by  human  breaths  is  experienced.  Cases  have  been  reported  to  me  of  over- 
crowding of  floor  space  of  workrooms  with  injurious  effect  on  health  where 
more  than  the  prescribed  minimum  of  three  hundred  cubic  feet  of  air  space 
did  not  appear  to  be  lacking.  There  is  no  definition  of  a  room,  and  where  we 
find  workers  crowded  behind  a  partition  or  into  the  smaller  part  of  a  double 
room,  or  where  part  of  the  air  space  calculated  is  around  a  high  roof,  I 
think  the  height  in  calculating  should  be  limited  to  twelve  feet.  A  certain 
amount  of  floor  space  is  necessary.  I  find  some  workrooms  often  at  a  tem- 
perature far  from  reasonable.  The  excessive  heat  made  work  very  arduous. 
It  is  often  contended  that  heat  and  cold  are  merely  matters  of  comfort  and 
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discomfort;  and  have  really  no  relation  to  health,  but  I  think  there  can  be 
no  doubt  that  the  **hot  house"  treatment  is  not  desirable.  There  is  always 
a  difficulty  in  obtaining  a  reasonable  temperature  which  does  not  interiere 
with  the  purity  of  the  air. 

Light. 

I  have  frequently  during  the  year  noted  one  serious  element  of  danger 
in  many  factories,  namely,  the  absence  of  light.  A  dangerous  machine  is 
rendered  doubly  dangerous,  and  an  unguarded  hoist  becomes  a  death  trap, 
when  it  is  where  daylight  does  not  penetrate.  True,  artificial  light  may  be 
provided  instead,  but  there  is  a  tendency  to  economize  in  the  matter  of  artifi- 
cial light,  and  one  has  to  go  very  carefully  in  narrow  passages,  dark  comers 
and  unlighted  stairs.  Unfortunately,  the  workers  in  their  hurry,  are  not 
able  to  go  carefully,  and  an  accident  happens,  due,  says  the  employer,  to 
carelessness,  '^She  should  have  looked  where  she  was  going.''  I  have  had  to 
point  out  that  if  her  experience  was  like  ours  she  would  not  have  been  abh 
to  see  where  she  was  goinff*. 

Cloak  Rooms. 

Cloak  rooms  are  much  more  frequently  met  with  than  formerly.  An  ex- 
cellent arrangement  of  cloak  room  accommodation  is  a  system  of  wire-work 
lockers,  capable  of  holding  the  clothing  and  food  of  each  person  while  at 
work,  and  to  which,  only  the  operator  can  get  access,  the  key  being  con- 
stantly in  their  possession.  Much  more  might  be  done  in  the  way  of  pro- 
viding a  cloak  room  for  the  female  workers  in  many  establishments.  Many 
employers  provide  no  accommodation  whatever  for  the  outside  clothing  of 
the  workers. 

New  Factories. 

The  locating  of  new  industries  is  a  feature  of  the  work  which  requirea 
the  untiring  attention  of  the  Inspector.  I  am  pleased  to  notice  that  occu- 
piers of  new  factories,  generally  speaking,  request  a  visit  from  the  Inspec- 
tor, more  than  formerly,  before  starting  operations,  in  order  to  ascertain 
what  is  necessary  in  the  way  of  fencing  their  machinery,  but  there  are  other 
manufacturers  who  appear  to  regard  this  with  indifference.  It  is  an  every 
day  occurrence  to  find  places  in  which  a  number  of  persons  are,  and  have 
been  employed  for  some  time,  carrying  on  their  work,  without  the  least  in- 
tention on  their  part  of  taking  any  steps  to  inform  the  Department  of  their 
e3cisU>i)ce  In  some  cases  the  owner  professes  to  be  ignorant  that  the  provi- 
sions of  the  Act  apply  to  his  workshop.  Sometimes  he  remarks  in  an  ag- 
grieved way  that  no  Inspector  has  visited  him.  In  the  present  day  when 
the  Factories  Act  has  been  enforced  in  most  of  the  points  for  nearly  twenty 
years,  I  have  but  scant  sympathy  with  excuses  tendered  on  the  ground  of 
ignorance  of  such  facts  as  that  it  is  necessary  to  send  a  notice  of  a  new  fac- 
tory to  our  Department,  and  that  it  is  necessary  to  report  an  accident,  fenc- 
ing shafting,  or  that  shafting  is  dangerous.  AH  of  these  samples  of  ignor- 
^nce  should  be  dealt  with  summarily  save  under  exceptional  circumstances. 

CLOTHINa. 

The  hardest  and  least  satisfactory  inspection  is  that  of  the  shops  in 
which  men's  ready-made  clolhing  are  manufactured  for  the  trade.  The  in«i 
engaged  in  this  work  are  constantly  moving  from  place  to  place.  They  con- 
sequently install  themselves  as  cheaply  as  possible.     In  many  cases  fiey 
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pay  little  attention  whatever  to  sanitary  arrangements,  and  very  often  re- 
ply to  our  suggestions  with  the  statement  that  they  are  soon  going  to  change 
their  shops,  but  they  can  never  say,  nor  do  they  wish  to  say,  where  they  will 
go,  and  when  we  discover  them  some  months  later  their  premises  are  jnst  as 
defective.  The  statutory  hours  of  labor  are  not  to  my  knowledge  exceeded. 
It  is  purely  a  question  of  sanitation.  There  is,  however,  a  tendency  to  move 
out  of  the  tenement  houses  into  factories  where  closer  supervision  can  be 
exercised.  These  workshops  with  few  exceptions  are  the  worst  kept,  most 
defective,  located  as  best  they  can  be  in  old  buildings,  or  in  private  houses, 
where  I  do  not  find  that  general  cleanliness  prevails  more  than  formerly. 
Floors,  windows,  stairs,  passages,  cloakrooms  and  water-closets  retain  their 
old  characteristics.  The  number  of  workshops  where  there  is  nothing  to 
complain  of,  in  this  way,  shows  how  inexcusable  and  unnecessary  the  want 
of  cleanliness  in  the  remainder  is.  Want  of  cleanliness  in  those  shops  still 
gives  us  trouble.  Soakage  of  oil  from  machines  into  the  boarded  floors  at- 
tracts much  dirt  and  dust,  and  is  not  very  easily  removed.  Moreover,  the 
sweeping  of  floors  is  generally  confined  to  the  care  of  'Hhat  boy,"  who  is 
frequently  young,  and  whose  training  in  domestic  matters  is  not  such  as  to 
tit  him  to  perceive  the  dirt  that  lodges  under  the  table  and  in  remote  cor- 
ners. He  is  very  sharply  reprimanded  in  the  presence  of  the  Inspector,  but 
his  work  is  not  always  carefully  supervised  in  said  Inspector's  absence.  I 
find  it  impossible  to  keep  any  accurate  account  of  the  constant  moving  of 
these  workshops  from  one  place  to  another.  Sometimes,  we  hear  of  a  work- 
shop being  started,  the  first  intimation  coming  through  complaints  of  ille« 
g&l  employment,  dangerous  machinery,  or  unsanitary  condition. 

Child  Labob. 

Under  this  head  so  much  has  been  said,  so  many  suggestions  and  recom- 
mendations made,  that  it  would  seem  that  the  ground  had  been  thoroughly 
gone  over,  and  that  no  space  was  left  for  further  comment.  This  law,  on 
the  whole,  has  been  fairly  well  observed.  It  is  surprising  how  many  illi- 
terate children  we  find  in  the  progressive  Province  of  ours.  It  seems  to  me 
a  necessity  most  urgent  of  educating  children  to  a  certain  extent  before  per- 
mitting them  to  enter  the  factory  at  all.  The  cultivation  of  the  mental 
faculties  would  certainly  improve  the  social  and  moral  character,  as  well  as 
create  a  much  superior  class  of  workers  than  can  ever  exist  under  present 
conditions.  As  for  the  children  themselves,  they  would  go  into  the  fac-t 
tory  and  workshop  on  a  more  equal  footing,  giving  each  one  a  fairer  chance. 
That  they  need  not  always  be  on  the  bottom  rung  of  the  ladder,  unless  it  is 
their  choice,  I  think  they  should  be  well-grounded  in  the  three  essentials  of 
reading,  writing,  and  arithmetic  before  being  permitted  to  work. 
I  think  this  might  be  accomplished  without  doing  the  least  injury 
to  the  workingman's  family,  and  without  occasioning  any  disturbance 
in  manufacturing  industries.  Upon  one  pretence  or  another,  some  of  our 
children  are  defrauded  of  the  most  precious  period  of  their  lives.  Most  of 
the  manufacturers  will  not  employ  a  child  whom  they  believe  to  be  under 
legal  age;  but  there  are  others  who  do  not  hesitate  to  employ  any  child  large 
enough  to  do  their  work,  if  they  can  protect  themselves  against  the  law  by 
parent's  certificates,  or  any  means  whereby  the  responsibility  can  be  thrown 
on  some  one  else.  In  these  cases,  generally,  an  attempt  is  made  to  take  cre- 
dit to  themselves,  for  helping  the  poor  widow  and  orphan.  Some  children 
when  asked  their  age  will  reply,  ''Do  you  mean  my  school  or  my  real  ageP" 
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They  have  been  deliberately  taught  to  report  themselves  to  the  school  teach- 
er older  than  they  really  are,  in  order  that  later  on  they  might  begin  em- 
ployment before  they  reach  their  fourteenth  year.  The  greatest  trouble 
thus  comes  from  the  misrepresentation  of  a  child's  age  by  its  parents. 
This  mode  of  violating  the  law  was  fully  proved  in  Cornwall  last  summer, 
when  Mr.  Keilty,  the  eastern  Inspector  and  myself,  were  compelled  to  pro- 
secute eighteen  parents  and  guardians  of  children;  for  false  certificates  be- 
I'jw  the  age  of  fourteen.  Out  of  the  eighteen  prosecutions  there  were  seem- 
ed fourteen  convictions.  Some  of  these  children  were  only  eleven  years  of 
age  and  perhaps  younger.  I  am  suspicious  that  certain  managers  and  fore- 
men in  factories  connive  at  the  employment  of  children  illegally.  This, 
however,  is  most  difficult  to  prove.  Could  a  clear  case  be  found  an  exam- 
ple would  have  the  best  possible  effect,  and  do  more  than  anything  else  to 
discourage  this  illegal  practice.  I  think  that  tlie  School  Boards  should  au- 
thorize the  truant  officers  in  every  city  and  town  to  visit  factories  and  work- 
shops in  search  of  children  employed  illegally.  I  think  this  would  be  a 
move  in  the  right  direction,  and  their  ability  in  many  cases  would  enable 
them  to  identify  the  children  sought.  It  would  be  of  material  advantage 
in  the  enforcement  of  this  law.  They  do  adopt  this  method  in  many  places. 
Apparently  many  people  suppose  that  the  factory  laws  reach  all  places  where 
children  are  employed,  but  many  children  are  employed  in  places  other  tban 
factories.  Our  laws  draw  a  distinction  between  children  in  manufacturing 
and  mercantile  houses,  and  when  questioned  upon  the  subject,  we  have  nev- 
er been  able  to  explain  why  the  law  did  not  restrict  tlie  employment  of  chil- 
dren in  those  establishments  as  well  as  the  workshops  and  factories.  We  be- 
lieve that  if  Hho  law  is  beneficial  in  the  one  instance,  it  would  be  equallv  so 
in  the  other.  The  children  employed  as  cash  boys  and  girls  in  some  of  the 
stores  have  duties  fully  as  arduous  as  if  they  were  employed  in  mills  and 
factories,  and  their  hours  just  as  long,  and  in  the  busy  seasons  longer.  I 
think  the  age  limit  in  mercantile  houses  should  be  raised  to  fourteen  years, 
the  same  as  in  factories. 

Laundries. 

Laundries  require  much  attention,  and  in  many  cases  they  are  far  from 
satisfactory.  In  some  departments,  the  floors  are  in  a  continually  wet  state, 
sleam  hanging  about  the  wash  house.  Very  often  on  entering  a  wash  house, 
the  whole  place  is  so  pervaded  with  steam  that  you  can  scarcely  see  the  wor- 
kers. A  great  deal  of  this  steam  comes  from  the  coppers,  and  it  seems  to 
me  that  there  ought  to  be  more  provision  made  for  remedying  matters  here. 
The  laundry  work  is  an  occupation  for  the  rugged  and  fully  matured  only, 
because  the  heat  and  dampness  intensified  by  lack  of  ventilation,  and  sharp 
contrast  of  temperature  during  the  day.  A  very  large  number  of  young 
girls  are  now  employed  in  laundries,  and  such  employment  is  rapidly  in- 
creasing 

Accidents. 

T  am  pleased  to  report  a  steady  improvement  in  the  fencing  of  machin- 
ery both  as  to  the  mode  of  fencing  and  also  as  to  the  condition  in  which 
guards  are  maintained.  There  are  still  some  employers  who  do  not  recog- 
nize that  it  is  their  duty  to  fence  machinery  or  at  any  rate  act  thus. .  Thev 
leave  it  to  be  pointed  out  by  the  inspector.  They  seem  to  think  that  mat- 
ters are  all  right  until  the  Inspector  pays  a  visit  and  gives  instruction.  Of- 
ten we  are  told  by  employers  that  an  alteration  or  extension  of  plant  has 
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been  made  since  our  last  visit,  and  that  they  had  been  expecting  and  waiting 
for  U8  to  call  and  instruct  them  as'  to  what  was  necessary.  Some  of  the 
causes  of  accidents  originate  through  a  reluctance  on  the  part  of  piece  work- 
ere  to  stop  tiheir  machines  for  any  purpose  which  may  reduce  their  output. 
Thus  weavers  will  brush  the  waste  material  from  below  their  looms,  rub 
down  the  frame  work,  and  every  possible  portion  they  can  reach  while  the 
machine  continues  to  work.  In  some  places  much  of  this  cleaning  is  done, 
and  I  fear  will  be  done  even  in  the  best  disciplined  factory,  for  the  fore- 
man cannot  be  continually  watching  every  individual  worker.  In  spinning 
rooms  the  looms  are  seldom  stopped  at  all  except  for  the  purpose  of  remov- 
ing the  full  bobbins  and  replacing  empty  ones  on  the  spindles,  although 
printed  notices  forbidding  the  cleanitng  of  machinery  in  motion  are  exhibit- 
ed in  almost  all  the  large  factories.  The  workers  are  often  at  fault  I  know, 
but  at  the  same  time  more  vigilant  supervision  on  the  part  of  those  respon- 
sible would  prevent  many  youthful  workers  from  sustaining  injuries  which 
may  seriously  handicap  them  throughout  their  lives. 

Elevatg&s. 

I  would  again  draw  your  attention  to  elevators.  They  are  a  source  of 
many  serious  and  fatal  accidents,  and  the  remedy  to  be  employed  is  a  more 
stringent  legislative  enactment— *Hhat  none  but  capable  persons  be  allowed 
to  have  charge  of  elevators,"  where  so  many  hundreds  of  people  are  ascend- 
ing and  descending  from  day  to  day.  Extreme  watchfulness  should  be  ex- 
ercised by  those  upon  whom  the  responsibility  rests,  owing  to  the  great 
speed  at  which  many  elevators  are  operated,  the  rapid  opening  and  closing 
of  the  doors  at  each  landing  when  passengers  are  entering  or  leaving  the  car, 
and  in  starting  before  the  doors  at  the  landing  they  Q,te  leaving  are  secure- 
ly closed.  Little  time  is  thus  gained,  but  there  is  indeed  great  danger  to 
life.  Regarding  the  handling  of  elevators,  as  in  the  management  of  all  ma- 
chinery, no  possible  precaution  as  to  the  prevention  of  accidents  is  com- 
plete unless  those  who  are  in  charge  are  alert  and  vigilant.  The  sacrificing 
of  human  life,  and  the  crippling  and  maiming  of  human  beings,  should  not 
be  lightly  overlooked.  The  Factories  Act  requires  a  report  of  all  accidents 
occurring  in  manufacturing  establishments.  We  should  have  a  section  I 
consider,  in  the  Shops  Act  to  the  effect  that  mercantile  establishments  should 
report  accidents  in  like  manner,  whenever  the  accident  results  in  the  death 
of  an  employee,  or  causes  bodily  injury  of  such  a  nature  as  to  prevent  the 
person  injured  from  returning  to  work  within  six  days  after  the  occurrence 
of  the  accident. 

Canning  Industries. 

In  our  inspection  of  those  places,  we  have  found  a  few  of  them  thati 
were  in  a  fairly  good  C9ndition;  but  in  many  of  them,  the  sanitary  condi- 
tion, on  the  whole,  is  not  satisfactory.  They  are  defective  as  regards  clean- 
liness and  ventilation,  needing  lime  washing,  a  good  drainage  system,  and  a 
good  method  of  extracting  the  steam.  They  are  lamentably  wanting  with 
resi)ect  to  separate  -sanitary  conveniences  for  male  and  female.  This  in- 
dustry has  shown  signs  of  considerable  expansion  during  the  last  fe^w  years. 
It  is  carried  on  in  factories  using  a  great  deal  of  machinery.  No  indus- 
tries iare  so  exempt  from  factory  regulations  in  its  many  branches, .  and  no 
industry,  I  venture  to  say,  requires  definite  regulations  more.  Many  wom* 
en,  giris  and  children  are  employed  during  a  day  ©f  unlimited  duration* 
We  find  young  girls  and  children  from  the  age  of  two  years  and  upwards, 
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even  mothers  and  babies  working  from  five  o'clock  in  the  morning  until 
midnight,  because  the  process  on  which  these  women  and  children  are  em- 
ployed is  a  privileged  one;  that  is,  the  cleaning  and  preparing  of  fruit  so 
far  as  it  is  necessary  to  prevent  the  spoiling  of  it  on  its  arrival  at  the  fac- 
tory, during  the  months  of  June,  July,  August,  September,  and  October. 
At  first  sight  this  maj  appear  to  be  an  object  worthy  of  such  a  departure 
from  the  general  principles  of  factory  regulations,  but  a  closer  examination 
discloses  one  or  two  points  which  shakes  our  faith  in  its  necessity.     First, 
comes  the  strikng  fact  that  not  all  the  firms  dealing  with  fresh  fruit  avail 
themselves  oi  the  privilege  of  employing  women  and  young  persons  during 
such  long  hours,  in  order  to  deal  with  this  perishable  article.     Secondly,  it 
is  noticed,  that  at  the  factory  where  exemption  from  the  Act  is  claimed  in 
order  to  deal  with  the  fruit  that  may  arrive  at  the  factory  in  the  morning 
or  mid-day,  they  wait  until  the  ordinary  hours  of  employment  are  over  in 
order  that  workers  who  have  made  their  full  day  in  other  departments  may 
be  set  to  work  to  prevent  the  fruit  from  spoiling,  and  such  work,  far  into 
the  night,  as  is  necessary  to  prevent  spoiling  is  evidently  not  con^plete  until 
the  cans  are  filled,  labelled,  and  the  lids  sealed  ready  for  the  purchasers,  and 
midnight  terminates  by  custom,  not  by  law,  the  day's  work  which  commen- 
ced at  five  oVlock  in  the  morning.     The  overcrowded,  unventilated,  and  in 
many  cases  unsanitary  state  of  the  work-places,  the  puddles  of  dirty  water 
on  the  floor,  the  clouds  of  steam  in  the  boiling  room,  the  long  hours  of  stand- 
ing in  boots  and  clothes  made  wringing  wet  by  the  paltry  arrangement  of 
the  tubs  and  water  supplies,  also  the  very  fact  that  the  employers  are  legal- 
ly   free     to     make     their     employees    work    without    limit,     to    crowd 
any       number      of       them       into       one       room,       make       them        dis- 
inclined to  put  thought  and  capital  iujbo  improving  the  arrangements.    0|ie 
feels  the  special  need  of  cleanliness  in  this  industry,  both  in  the  factory  and 
in  the  workersi  the  surroundings  and  the  utensils  they  use.     The  present 
standard  of  cleanliness  is  low,  and  this  industry  is  an  extensive  and  impor- 
tant one.     Hundreds  of  men,  women  and  children  are  imported  from  other 
parts  of  the  country  into  towns  and  villages  of  this  Province.     It  is  the  cus- 
tom of  the  employer  to  house  these  people.     The  majority  of  factories  have 
sheds  attached  to  them  in  which  barrels  are  stored  away  in  the  winter.    In 
summer  the  sheds  become  lodgings  for  those  people,  unfurnished,  save  for  a 
small  stove.     They  have  some  rough  boards  nailed  together  to  form  a  bed- 
stead.    They  bring  bedding,  cooking  utensils  and  any  furniture  they  have 
with  them.     In  this  one  room  they  eat,  sleep  and  perform  their  domestic 
duties.     In  some  cases  we  have  found  as  many  as  fifty  in  one  room,  men, 
women,  and  children.     The  defects  'and  discomforts  are  not  considered  by 
the  employers,  because  the  season  is  a  short  one.  In  many  cases  those  people 
come  to  the  factory  without  any  standard  of  personal  cleanliness.    Those 
who  had  a  desire  to  maintain  one  were  entirely  unarble  to  .do  so  owing  to  the 
absolute  lack  of  appliances  of  maintaining  personal  cleanliness.     I  think 
the  time  has  come  when  washing  conveniences  ought  to  be  made  compulsory 
in  this  industry.     In  the  front  rank  of  useful  measures  stands  the  improve- 
ments of  dwellings.     It  is  to  be  demanded  that  these  premises  should  be 
rendered  Suitable  to  health,  decency,  and  morality.     To  Ibok  after  these  es- 
tablishments properly  will  require  the  whole  time  of  the  Inspector  during 
their  working  seasons. 

Ventilation. 

I  have  to  report  a  general  improvement  in  many  factories  and  work- 
shops. Inspectors  are  doing  all  that  is  possible  in  the  educating  of  employ- 
ers along  this  line,  and  many  are  coming  to  give  an  amount  of  attention  to 
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the  subject  that  must  bear  fruit.  The  lack  of  ventilation  is  one  of  the  mo^t 
insidious  foes  and  most  dangerous  elements  of  factory  life.  The  rooms  of 
most  of  our  large  factories,  generally  speaking,  are  clean,  well-ventilated, 
and  well  Jtghted.  The  question  as  to  the  best  methods  of  ventilation,  and 
the  maintenance  of  a  uniform  and  proper  temperature,  continually  arises. 
Its  provision  in  an  efficient  and  continuous  manner  must  be  insisted  upon  in 
all  cases  if  workers  are  to  carry  on  their  work  under  healthy  conditions. 
The  mere  opening  of  doors,  windows  or  skylights  cannot  be  considered  any- 
thing more  than  a  makeshift  method  of  dealing  with  the  matter.  In  most 
cases,  mechanical  appliances  are  found  best  for  the  purpose.  The  extension 
of  electricity  affords  a  ready  means  of  operating  a  fan  which  when  properly 
fixed,  causes  a  continual  change  of  air  without  producing  draughts.  Our  Act 
provides  that  any  factory  or  workshop  not  ventilated  in  such  a  manner  as  to 
render  harmless,  as  far  as  practicable,  any  gases,  vapors,  dust,  or  other  im- 
purities generated  in  the  course  of  the  work  carried  on  therein  that  are 
a  nuisance,  injurious  or  dangerous  to  health,  is  liable  to  be  dealt  with 
summarily  under  the  Act.  The  objection  on  the  part  of  many  of  the  em- 
ployees to  proper  ventilation  depends  on  the  absence  of  proper  warming  ar- 
rangements during  the  cold  weather.  In  some  cases  even  where  fans  are  u9ed, 
if  one  objects  to  the  ventilation  of  the  workshop  a  fan  may  be  pointed  out, 
which  removes  so  many  cubic  feet  of  air  per  minute,  and  the  question  will  be 
asked,  ''What  more  would  you  have?"  But  the  fan  may  be  getting  all  the  air 
from  an  opening  a  few  feet  away,  leaving  the  remaining  forty  or  fifty  feet 
practically  unaffected.  It  appears  to  me  that  it  would  be  good  policy  on  the 
part  of  the  makers  to  take  a  little  trouble  in  advising  as  to  the  best  position 
for  their  fans.  Could  architects  be  impressed  with  the  importance  of  pro- 
viding for  the  proper  ventilation  of  new  buildings  while  the  building  is  in 
couitee  of  construction  and  after  its  completion? 

Sanitation. 

Much  time  has  ibeen  devoted  to  the  interests  of  sanitation  in  factories 
and  workshops,  as  the  enforcement  of  this  law  is  a  matter  of  vital  impor- 
tance, and  considerable  progress  has  been  made.  On  the  whole  the  sanita- 
tion is,  generally  speaking,  good.  The  number  of  sanitary  conveniences 
provided,  is  equal  to  the  limit  laid  down  in  law,  although  not  always  on  the 
same  floor  where  persons  are  employed.  Sufficient  closet  accommodation  is 
now  almost'  universally  provided,  but  the  object  aimed  at  in  the  separation 
of  accommodation  for  the  sexes  is  often  defeated  by  the  workers  themselves, 
who  use  them  indiscriminately,  even  when  they  are  labelled  "Women  Only." 
The  fixing  of  a  standard  of  water-closet  accommodation  of  one  closet  to 
twenty-five  persons  has  been  of  great  use,  and  there  has  been  very  little  ob- 
jection by  the  manufacturers  to  provide  the  full  number,  although  very 
much  has  undoubtedly  been  affected  in  raising  the  sanitary  arrangements  in 
factorieo  anri  workshops  to  a  higher  standard  of  decency,  sanitation  and 
comfort,  much  still  remains  to  be  done  in  thia  respect.  In  some  cases  the 
diflBculty  is  inoroaped  by  their  being  an  absolute  want  of  any  privacy.  Tu 
get  accommodation  v-bich  is  suitahle  as  regards  both  health  and  morals  de- 
mands not  only  all  the  powers  given  by  the  Factories  Act,  but  all  the  dip- 
lomacy and  patience  which  Inspectors  can  command.  It  is  not  in  ten  min- 
utes that  one  can  convince  an  employer  who  puts  the  woman's  conveniences 
alongside  the  men's  at  work,  and  have  no  fastenings  on  the  door  so  that  time 
may  not  be  lost.     Eadical  changes  must  be  made  and  this  state  of  affairs 
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mi: at  not. continue.  1  am  sorry  that  I  have  again  to  refer  to  this  subject, 
the  unsuitability  of  water-closets,  but  I  cannot  conscientiously  refrain  from 
once  more  entering  a  protest  against  the  disregard  in  some  factories  of  the 
demand  of  propriety  and  decency  in  this  matter.  It'  would  seem  incredible 
that  such  claims  to  consideration  should  have  to  be  urged  by  the  Inspector 
on  behalf  of  their  women  and  girl  workers.  If  women  are  an  important  ele- 
ment in  industrial  life,  so  also  are  the  young  girls  so  extensively  employed. 
Here  one  feels  very  strongly  in  many  cases  that  the  surroundings  are  not 
what  one  would  choose  at  that  period  when  constitution  and  character  are 
■alike  plastic.  We  are  told  that  workers  do  not  make  any  objections  to  .their 
conditions,  and  thWt,  therefore,  these  must  necessarily  be  suitable;  but  if 
they  do  not  complain  of  sanitary  accommodation,  is  not  this  the  strongest 
possible  argument  for  an  improved  standard?  If  the  effect  of  unsuitable  but- 
roundings  is  to  lower  the  standard  of  propriety,  so  that  these  are  accepted 
when  they  ought  not  to  be,  then  there  is  no  question  as  to  the  importance  of 
securing  better  sanitary  arrangements  for  those  who  are  still  capable  of 
being  to  some  extent  moulded  by  environments.  The  standard  of  cleanli- 
ness in  manj  factories  leaves  much  to  be  desired.  The  inspectors  cannot 
be  perpetually  on  the  spot  to  see  that  systematic  cleaning  is  carried  on,  and 
only  by  the  constant  attention  of  the  employers  can  a  satisfactory  measure 
of  cleanliness  be  obtained.  There  are  places  in  which  the  generally  unsatis- 
factory condition  of  things  has  to  be  pointed  out  in  every  visit.  Much 
trouble  is  occasioned  by  the  divided  control  which  exists  where  several  ten- 
ants have  the  use  of  sanitary  conveniences  in  common.  It  occurs  frequently 
that  tenants  disclaim  any  responsibility,  on  the  ground  that  there  are  no  cpn- 
veniences  exclusively  their  own.  The  standard  of  personal  cleanliness  in  some 
factories  is  not  as  good  as  it  ought  to  be,  and  I  regret  to  say  Hhat  in  many 
caaes,  very  little  effort  is  made  to  encourage  that  by  the  provision  of  properly 
equipped  washrooms.  Of  course,  the  reply  to  this  suggestion  is,  that  Wiev 
would  not  use  them,  and  I  know  €hat  in  some  cases,  that  it  is  true.  Habits  of 
untidiness  are  not  easily  shaken  off,  but,  as  in  many  things  the  young  girls 
could  lead  the  way.  Owners  of  Workshops  and  factories  have  had  their  atten- 
tion directed  to  this  matter  wherever  occasion  arose,  and  in  many  cases,  we 
have  succeeded  in  persuading  them  to  furnish  the  requisite  accommodation. 
The  maintenance  of  the  supplies  of  soap  and  towels  is  always  a  vexed  ques- 
tion. These  articles  are  too  often  misappropriated.  The  system  of  supplying 
drinking  water  by  means  of  pails  to  operators  is  not  yet  rooted  out,  but  I  am 
satisfied  that  gradually  more  sanitary  conditions  will  prevail.  Special  at- 
tention has  been  given  during  the  year  to  the  providing  of  a  sufficient  num- 
ber of  spittoons  and  placing  the  same  in  different  parts  of  the  factory,  and 
keeping  them  clean,  in  those  industries  requiring  them.  I  think  it  is  time 
that'  the  whole  question  of  sanitary  accommodation  for  girls  in  offices  should 
be  taken  up,  and  I  believe  in  many  cases,  it  would  be  forund  that  there  is  no 
separate  lavatory  accommodation.  Both  the  Factories  and  Shops  Acts  are  so 
emphatic  in  this  respect  that  it  is  all  the  more  surprising  to  find  that  the 

office  should  lack  in  this  particular. 

. 

Bags. 

The  rag  trade  seems  to  be  an  increasing  one.  The  rags  are  collected 
and  delivered  to  the  merchant  who  in  some  old  building  and  shed  employs  a 
number  of  women  and  girls  in  sorting  and  packing  them.  The  smell  in 
those  places  is  generally  most  offensive,  and  that  may  not  be  the  worst  of  it. 
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How  many  poor  and  sick  people  may  have  been  tempted  by  the  rag  collector 
to  part  with  garments  or  bedding.  If  the  rag  sorters  are  exposed  to  any  in- 
fection itfom  the  rags,  what  is  to  be  said  to  the  next  process?  The  rag  mer- 
chants pass  their  goods  on  to  the  shoddy  manufacturer,  who  in  the  majority 
of  cases  commence  operations  by  placing  the  rags  in  powerful  machines. 
The  quantity  of  dust  taken  out  of  the  rags  by  these  machines  may  be  more 
easily  imagined  than  described,  and  if  there  are  any  injurious  germs  in  the 
material,  this  is  the  process  during  which  they  are  most'  likely  to  affect  the 
health  of  the  Workers.  It  is  easy  to  see  how  the  most  careful  health  officers 
may  be  eluded.  The  harm  may  be  done  before  the  local  autliorities  know 
anything  about  it.  A  number  of  shoddy  manufacturers  have  already  set 
an  excellent  example  in  putting  their  rags  through  a  disinfecting  process, 
as  soon  as  they  are  brought  to  their  mill,  and  there  seems  to  be  no  good 
reason  why  so  sanitary  a  course  should  not  be  made  compulsory  and  univer- 
sal. One  of  the*  striking  defects  is  that  of  insufficient  means  of  ventilation. 
Long  habit  has  accustomed  them  to  accept  the  present  conditions  &s  natural 
and  unavoidable,  but  I  am  confident  remedial  measures  are  possible,  and 
that  manufacturers  will  co-operate  in  an  honest  effort  to  remedy  evils  which 
they  most  deplore. 

FIBE-ESCAPE. 

I  consider  that  section  21  of  the  Factories  Act  regarding  fire-escapes 
should  be  applicable  to  the  mercantile  houses;  that  is^  they  should  have  a 
sufficient  number  of  iron  or  other  uninflammable  fire-escapes  on  the  outside 
of  the  building,  such  fire-escapes  to  consist  of  stairways  with  railings,  or  in 
case  the  special  approval  of  the  Inspector  is  given  in  writing,  then  of  iron 
ladders,  and  e^ory  such  stairway  or  ladder  ahall  be  connected  with  the  in- 
terior of  the  building  by  iron  or  tin  doors  or  windows  with  iron  shutters, 
acd  to  have  suitable  landings  at  every  storey. 

Last  year  you  appointed  Mrs.  J.  B.  Brown  to  the  position  of  Female  In- 
spector, who,  after  loakiug  herself  acquainted  ^itL  the  requirr^uieuts  of  rhe 
Act,  began  bcr  initios  of  iLspection  on  June  Ist.  According  to  your  instruc- 
tions I  accompanied  her  through  some  of  the  factories  in  Toronto  and  other 
places,  drawing  her  attention  to  the  different  matters  coming  within  her  du- 
ties. Her  work  will  relieve  me  of  a  certain  portion  of  ground  to  cover,  and 
thus  giv9  me  more  time  to  devote  to  factories  which  in  the  past  have  had 
barely  sufficient  attention.  This  will  make  it  possible  to  accomplish  more 
effective  inspection.  Experience  has  ahown  me  that  where  we  are  able  to  re- 
visit factories  frequently,  our  suggestions  are  more  promptly  complied  with. 
In  the  month  of  July  we  commenced  to  make  systematic  door  to  door  visits 
of  inspection  in  Toronto  and  other  cities.  In  the  year  1905,  ,we  hope  to  con- 
tinue this  method,  and  I  will  here  bear  testimony  to  the  zealous  manner  in 
which  Mrs.  Brown  has  discharged  the  duties  assigned  her.  The  duties  re- 
quired of  us  are  to  a  great  extent  humanitarian  in  their  nature,  and  perhaps 
the  work  is  not  fully  appreciated  b^  the  public,  nor  do  they  realize  the  good 
accomplished.  It  may  be  said  that  the  work  of  an  Inspector  in  all  its  divi- 
sions, demands  diligent  and  incessant  labor,  and  must  be  continuous  to  be 
effective.  No  matter  how  well  we  may  discharge  our  duty  in  any  building 
or  locality,  we  do  not  conclude  that  np  further  attention  is  needed  in  such 
places. 

I  have  the  honor  to  be. 

Tours  respectfully, 

MARGARET  CARLTLE. 

Inspector  of  Factories  and  Shops. 


REPORT  OF  INSPECTOR  ARTHUR  W.  HOLMES. 
To  the  Honorable  the  Minister  of  Agriculture : 

■ 

SiE, — I  have  the  honor  to  submit  a  report  of  the  inspection  of  factories 
and  workshops  for  the  half  year  just  closed. 

Canning  Industries. 

I  assumed  my  duties  in  the  beginning  of  July,  and^  having  no  definite 
district,  was  assigned  to  devote  some  time  to  the  canning  industries^  which 
have  increased  both  in  capacity  and  number  during  the  last  few  years.  The 
product  of  these  factories  going  into  the  homes  of  a  large  peroentage  of  our 
population,  it  is  of  great  importance  that  the  highest  standard  of  cleanliness 
be  observed,  as  regards  both  employees  and  machinery  that  handle  the  pro- 
duct. I  have  visited  a  large  number  of  these  factories,  which  were  up  to 
date  in  every  respect.  On  the  other  hand,  a  larger  number  do  not  come  up 
to  the  proper  standard.  A  few  words  in  regard  to  the  employees  in  the 
different  factories  and  the  conditions  of  living  may  be  of  interest:  A  few 
years  ago  the  work  was  all  done  by  Canadian  labor,  but  it  has  been  grad- 
ually growing  less  year  by  year.  It  being  mostly  in  the  hands  of  Italians 
and  Polocks,  large  numbers  of  these  being  imported  from  Buffalo,  Lockport, 
and  Other  American  cities  for  the  canning  season.  The  reason  advanced 
that  it  is  impossible  to  get  Canadian  labor.  The  canning  companies  provide 
accommodation  for  them  as  to  sleeping  and  housing.  It  is  impossible  for 
them  to  keep  themselves  clean  under  the  conditions  governing  their  mode 
of  existence.  The  sleeping  and  eating  quarters  in  a  large  number  of  the 
places  visited  were  not  what  they  should  be.  In  some  of  the  houses  nothing 
but  straw  was  provided  to  sleep  on,  not  even  made  into  a  mattrass.  The  bed 
covering  was  also  in  a  very  filthy  condition,  the  bedsteads  being  simply 
pieces  of  boards  nailed  together.  The  same  room  does  duty  for  cooking, 
eating  and  sleeping.  Add  to  this  a  large  number  of  wet  clothes  hung  up  to 
dry,  and  a  condition  of  affairs  will  be  found  which  should  not  be  allowed  to 
exist. 

There  have  been  complaints  of  the  overtime  worked,  some  say  a  great 
deal  of  it  being  unnecessary.  Girls,  and  also  aged  women,  of  whom  there 
ar6  quite  a  number,  work  at  the  highest  possible  tension,  as  the  majority  of 
them  are  engaged  at  piece-work,  and  find  from  seven  in  the  morning  until 
six  at  night  a  very  long  day,  and  with  damp  floors,  and  juice  from  the  fruit, 
frequent  changes  of  clothes  are  necessary.  Dressing  rooms  should  be  pro- 
vided, so  that  changes  could  be  made  when  required.  Some  of  the  plaojBs 
visited  had  no  provision  made  for  the  separation  of  the  sexes,  male  and 
female  occupying  the  same  apartments.  The  Factories  Act  gives  very  little 
assistance  along  these  lines,  but  if  they  are  not  improved  during  this  next 
season  I  shall  publish  the  names  of  the  factories  operating  under  these  con- 
ditions    Clause  (5)  of  the  Ontario  Factories  Act  reads  as  follows:  — 

"Boys  and  girls  under  fourteen  years  of  age  may  be  employed  during 
the  months  of  June,  July,  August,  September,  and  October  in  any  year  m 
such  gathering  in  and  other  preparation  of  fruits  or  vegetables  for  canning 
or  desiccating  purposes  as  may  be  required  to  be  done  prior  to  the  operation 
of  cooking  or  other  process  of  that  nature  requisite  in  connection  with  tie 
canninj?  or  desiccating  of  fruits  or  vegetables.  The  place,  room,  or  apart- 
ment in  which  such  boys  or  girls  may  be  so  employed,  shall  be  separate  from 

[40] 
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any  other  wherein  the  cooking  or  other  process  aforesaid,  or  the  canning  or 
desiccating  of  said  fruits  or  vegetables  is  carried  on." 

This  section  is  rather  broad,  and  is  very  much  abused.  I  do  not  think 
that  the  majority  of  companies  are  in  favor  of  taking  them  on  under  the  age 
of  fourteen  as  prescribed  in  other  factories.  I  have  seen  them  as  young  as 
two  years  of  age,  sitting  all  day  on  a  stool,  so  as  to  give  the  mother  a  chance 
to  earn  a  day's  wages.  I  was  asked  by  some  managers  to  assist  them  in 
getting  all  under  fourteen  out  of  the  factory,  which  I  gladly  acceded  to, 
and  only  one  manager  raised  any  objection  when  spoken  to  regarding  the 
age  limit.  Two  children,  five  and  seven  years  of  age,,  were  asked  to  be  sent 
home,  and  the  manager  told  me  there  was  nothing  in  the  Aot  to  prevent 
them  from  being  employed.  I  told  him  that  if  he  wished  to  take  that  stand 
I  would  appeal  to  the  public,  and  let  them  judge  as  to  the  justice  of  it. 
They  were  sent  home.  In  fact  the  only  excuse  that  any  of  them  have  is 
because  their  mothers  are  there,  and  they  like  to  be  with  her.  In  all  cases, 
however,  a  purely  financial  reason  exists.  If  the  child  of  five  years  of  age 
can  make  fifteen  cents  a  day,  then  the  mother  is  satisfied  for  them  to  remain 
ten  hours  a  day  or  longer  if  required.  I  think  some  limit  should  be  placed 
on  the  age,  so  that  there  would  be  no  argument  needed ;  and  fourteen  years 
of  age  is  quite  young  enough  to  work  in  a  canning  factory. 

The  sanitary  conditions  in  a  large  number  of  factories  are  not  what  they 
should  be.  A  great  many  of  them  are  situated  in  small  places  where  neither 
sewers  or  waterworks  are  established,  and  are  supplied  with  very  cjrude 
affairs  along  that  line.  Two  of  the  factories  visited  were  on  the  first  flat 
with  basement  underneath,  one  having  a  box  drain  underneath  the  floor 
which  was  continually  filling  and  overflowing  to  the  annoyance  and  detri- 
ment of  those  working  underneath.  When  I  remarked  that  the  floor  was  very 
dirty,  and  should  be  scraped  and  scrubbed,  it  was  pointed  out  to  me  that 
underneath  was  a  store  room  and  shipping  department,  and  it  was  impos- 
sible to  use  water  to  clean  floors ;  so  in  that  case  no  cleaning  up  was  done 
until  the  season  closes.  Floors  should  be  washed  down  every  night,  as  the 
juice  and  fruit  skins  turn  sour  and  form  a  mass  which  is  far  from  healthful, 
and  a  long  way  removed  from  cleanliness.  Another  factory  was  visited 
where  the  juice  was  dropping  through  almost  every  crac<k  and  crevice,  and 
the  filth  was  two  or  three  inches  thick  in  the  basement,  so  that  you  would 
need  a  pair  of  rubber  boots  to  get  through  it,  and  the  smell  was  almost  un- 
bearable. When  I  spoke  about  it  the  blame  was  shifted  from  one  to  the 
other.  However,  I  ordered  a  general  cleaning  up,  and  warned  them  to  avoid 
such  a  state  of  affairs  in  the  future. 

Another  feature  which  could  be  very  much  improved  in  some  factories 
where  no  sewers  are  in  existence,  is  the  disposal  of  waste  garbage,  especially 
tomato  skins.  In  some  cases  the  refuse  is  carried  just  outside  the  factory, 
and  loaded  on  to  a  wagon  for  removal.  The  leaking  and  overflowing  there- 
from soon  forms  a  mass  which  with  the  assistance  of  a  warm  day  or  two 
causes  anf  odor  almost  unbearable  to  those  in  the  vicinity. 

Something  should  be  done  to  separate  the  steaming  and  cooking  plant 
from  the  other  portion  of  the  factory,  as  in  some  of  them  I  visited  you  could 
scarcely  see  your  hand  before  you.  There  is  no  need  for  such  a  condition 
of  affairs,  as  the  inhaling  of  steam  for  a  number  of  hours,  each  day,  is  far 
from  healthful. 

Another  feature  which  could  be  very  much  improved  is  along  the  lines 
of  providing  facilities  for  the  employees  to  have  at  all  times  plenty  of  soap 
and  water,  and  clean  towels.     This  is  lacking  in  a  great  many  places,  and 
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when  spoken  to  about  it,  two  of  the  managers  told  me  that  a  cake  of  soap 
would  not  be  there  five  minutes — ^that  the  foreign  element  would  steal  it. 

The  fumes  arising  from  soldering  machines,  used  in  canning  factories, 
are  injurious  to  health,  and  some  provision  will  have  to  be  made  for  its 
removal. 

I  have  served  notice  in  reference  to  all  these  matters  mentioned,  and 
expect  to  see  great  improvements  made  along  these  lines  during  the  coining 
season.  If  not,  then  my  intention  is  to  place  the  names  of  the  canning 
factories  which  do  not  come  up  to  the  standard  of  cleanliness  in  my  next 
report ;  but  I  trust  that  it  will  not  be  necessary. 

Evaporators  . 

I  visited  a  number  of  apple  evaporating  plants,  and  found  that  many 
improvements  could  be  made  in  handling  their  product.  In  one  instance, 
a  young  man  was  eQiplc^ed  in  packing  fruit  in  boxes,  and  was  tramping  it 
down  with  his  boots,  not  very  clean  at  that.  When  a  protest  was  made  Uiai 
it  was  not  the  proper  way,  and  a  press  should  do  the  work,  the  employer  re- 
plied that  the  press  was  there,  but  they  refuse  to  use  it. 

Machinery. 

Factory  legislation  has  done  a  great  deal  in  the  past  towards  guarding 
dangerous  machinery.  I  have  been  met  quite  frequently  with  the  remark 
when  requesting  some  protection  to  machinery,  that  "the  maker  should  have 
provided  guards.*'  In  my  opinion  this  is  quite  correct,  and  I  have  spoken 
to  a  large  number  of  manufacturers  along  these  lines  to  make  every  provision 
to  guard  against  accident  before  sending  out  machines.  >  In  the  case  of 
woodworking  maqhinery,  such  as  jointers,  shapers,  saws,  etc.,  guards  should 
form  part  of  the  mach'ne,  as  it  is  not  complete  without  them.  In  every 
case  where  these  machines  are  in  use,  I  have  given  notice  that  guards  be 
provided.  A  very  dangerous  system  that  prevails  in  a  great  many  wood- 
working factories  is  that  the  large  belts  have  no  shifters  provided  for  shifting 
belt  from  loose  to  tight  pulley,  and  vice  versa,  the  operator  being  obliged 
to  take  a  stick  and  pry  over  the  belt  every  time  the  machine  is  started  or 
stopped.  I  havj  notified  them  in  all  cases  to  provide  proper  belt  shifters. 
Many  accidents  occur  through  the  operating  of  drop  presses,  as  the  working 
of  these  is  largely  at  the  will  of  the  operator.  It  depends  a  great  deal  on 
themselves  to  avoid  accidents,  and  I  have  spoken  to  a  number  of  them  who 
have  been  unfortunate  enough  to  get  caught,  and  they  invariably  replied, 
"my  own  carelessness."  In  many  places  they  are  warned  not  to  place  their 
hands  underneath  the  drop  but  to  use  a  stick  or  wire  to  place  the  material 
in  position,  or  remove  it.  Some  accidents  are  caused  by  the  foot  remaining 
on  the  treadle  and  pressure  exerted  unknowingly,  causing  the  drop  to  fall. 
In  every  engine  room  that  I  have  visited  where  no  guard  rail  existed  around 
driving  belt,  fly  wheel  and  piston  rod,  1  have  notified  them  to  have  one 
placed  there,  as  I  consider  it  very  dangerous.  Gib-headed  keys  and  project- 
ing set-screws  are  dangerous,  especially  when  they  are  on  the  outer  length 
of  shafting,  or  in  plaoes  where  people  are  continually  passing,  and  I  have 
requested  that  they  be  guarded  or  replaced  by  flush  heads. 

Boiler  Inspection. 

The  law  relating  to  boiler  inspection  is  as  follows :  "No  boiler  shall 
be  used  that  is  not  insured  in  some  boiler  inspection  company  duly  author- 
ized in  the  Province  for  that  purpose,  or  that  has  not  been  inspected  within 
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one  year  by  a  competent  inspector,  such  inspector  to  be  a  man  who  has  had 
charge  of  a  boiler  and  engine  for  a  period  of  not  less  than  five  years,  or  who 
holds  a  certificate  as  a  stationery  engineer,  and  the  manager  or  proprietor 
shall,  whenever  so  requested  by  the  inspector,  produce  for  examination  the 
insurance  poliqy  or  the  certificate  of  inspection. 

"(2)  A  factory  in  which  there  is  a  contra ventiibn  of  this  section  or  of  the 
regulations  made  for  the  enforcement  of  this  section,  shall  be  deemed  to  be 
kept  unlawfully,  and  so  that  the  safety  of  any  person  employed  therein  is 
endangered." 

In  my  inspection  I  have  found  a  very  large  percentage  of  the  boilers 
insured,  thereby  complying  with  the  law.     On  the  other  hand,  those  that 
carry  no  insurance  may  be  in  as  good  a  state  of  efiLciency,but  when  called 
on  for  a  report  as  to  condition,  it  is  sometimes  very  difficult  to  get.     I  have 
had  to  write  two  or  three  letters  before  getting  a  report,  and  very  often  it 
would  not  be  along  the  desired  lines.     There  are  also  a   large   number   of 
boilers  operating  throughout  the  Province  which  do  not  come   under   the 
Act.     If  a  place  employs  five  or  less,  we  cannot  ask  for  a  certificate  of  inspec- 
tion of  boiler,  and  still  the  danger  is  practically  the  same.     My  opinion  is 
that  the  Act  should  apply  to  wherever  steam  is  used  regardless  of  the  number 
employed.     The  aqcident  at  the  Sunnyside  Rolling  Mills  in  which  two  were 
fatally  injured,  and  five  others  very  seriously  injured,  was,  according  to  the 
coroner's  inquest,  caused  by  want  of  water  in  the  boiler  and  negligence  on 
the  part  of  some  person.     When  we  consider  the  large  number  of  men  em- 
ployed and  five  other  boilers  in  use,  had  the  boiler  a  full  head  of  steam  on 
and  been  confined  in  a  close  place,  bad  as  the  accident  was,  a  great  many 
other  lives  would  have  been  sacrificed.     The  boiler  was  simply  lifted  and 
turned  end  for  end.     The  plates  where  the  rupture  occurred  were  drawn  to 
about  a  sixteenth  of  an  inch  in  thickness,  showing  that  the  plates  had  be- 
come red  hot  and  expanded  until  the    breakilng  point  was   reached.     Too 
much  care  cannot  be  exercised,  where  the  lives  of  a  great  many  others  are 
dependent,  and  in  having  men  fully  competent  and  trustworthy  to  fill  these 
positions.     An  exmaination  by  a  board  of  examiners  before  being  placed  in 
such  a  responsible  position  as  having   charge  of   a   boiler  or  steam   plant 
would  lessen  the  danger.     The  Province  of  British  Columbia  has  such  legis- 
lation that  all  boilers  in  use  are  inspected  by  a  government  inspector.     All 
new  boilers  being  built  are  also  under  their  supervision,  and   plates    and 
material  must  cpme  up  to  a  certain  standard  and  be  of  the  very  best.     The 
city  of  Montreal  has  had  for  a  number  of  years  municipal  legislation  gov- 
erning firemen  and  engineers.     A  case  occurred  in  Beverley  township  where 
^  young  lad  of  fifteen  was  iln  charge  of  a  steam  boiler  owned  by  his  father. 
An  explosion  took  place  and  the  boy  was  killed. 

Ventilation. 

Woodworking  factories  that  are  not  equipped  with  appliances  for  re- 
moving shavings,  dust,  and  other  refuse  are  not  considered  by  any  means 
up  to  date,  or  complying  with  the  requirements  of  the  Ontario  Factories 
Act.  The  last  few  vears  have  seen  wonderful  strides  along  these  lines,  and 
I  have  been  both  pleased  and  surprised  to  visit  some  of  these  factories, 
especially  in  the  furniture  trade,  and  when  speaking  to  one  employer  in  re- 
gard to  the  absence  of  dust  from  the  factory,  he  replied  that  it  would  be 
impossible  to  keep  the^'r  employees  unless  they  had  a  clean  factory.     There 
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are  still  some  places  where  fans  can  be  ilnstalled  to  the  advantage  of  both 
employer  and  employee.  Tumbling  mills  in  iron  foundries  are  where  ex- 
haust fans  can  also  be  used  for  the  welfare  of  the  worker.  It  is  inhuman 
to  ask  or  expect  men  to  work  in  an  atmosphere  laden  with  dust.  In  speak- 
ing to  one  man  about  how  it  affected  him,  he  stated  that  he  had  worked 
eight  years  at  it,  and  it  had  not  injured  his  health,  but  it  makes  short  work 
of  a  great  many  others.  Where  no  mechanical  device  was  in  use  I  have  re- 
quested that  thev  be  installed.  Cement  mills,  of  which  quite  a  number  are 
in  operation  throughout  the  Province,  are  also  great  dust  producers,  and 
not  much  thought  seems  to  have  been  given  to  removing  it  by  mechanical 
means.  When  men  are  forced  to  wear  some  protection  over  their  noses  and 
mouths  for  hours  to  prevent  the  dust  from  getting  into  their  systems,  then 
it  is  time  something  was  done  to  assist  in  removing  it.  The  coal  is  also 
ground  and  sifted,  and  the  dust  arising  from  that  operation  is  very  bad.  I 
have  asked  that  exhaust  fans  be  installed  to  make  life  a  little  more  pleasant 
for  those  engaged  in  such  occupations.  I  have  also  devoted  some  time  to 
places  where  grinding  and  polishing  is  carried  on.  The  Act  calls  for  places 
irrespective  ^f  the  number  of  employees,  that  they  be  provided  with  means 
for  removing  dust.  Gbist  m^lls  also  come  under  the  schedule.  Dust  col- 
lectors are  installed  and  considered  a  very  necessary  machine.  The  maj- 
ority of  them  are  quite  free  from  dust.  At  this  time  when  so  many  plants 
are  being  installed  for  the  purpose  of  removing  impurities,  the  following 
article  which  appeared  in  last  year's  report  of  inspection  by  Mr.  James  T. 
Burke,  is  worthy  of  reproduction : 

The  Collection  and  Removal  of  Refuse  fbom  Grinding  and  Polishing 

Machines  . 

The  various  abrasive  processes  of  different  industries,  grinding,  polish- 
ing and  buffing,  are  productive  of  great  quantities  of  matter  in  such  a  finely 
divided  state  that  it  is  easily  held  in  suspension  in  the  air.  In  view  of  the 
extension  of  uses  for  emery,  corrundum,  carborundum,  and  other  abrasives 
and  polishing  agents,  the  problem  of  adequately  collecting  the  dust  or  lint 
becomes  one  of  no  small  importance.  Three  main  reasons  may  be  assigned 
why  this  product  of  the  grinding  wheel  should  be  taken  care  of,  and  of  these 
three,  in  any  individual  case,  one  or  all  may  apply.  In  the  first  place,  the 
dust  laden  atmosphere  of  a  shop  may  be  looked  at  from  the  view-point  of  the 
health  of  the  operatives. 

It  often  happens  that  grinding  wheel  dust  must  be  caught  and  removed 
in  the  simplest  and  most  expeditious  manner  possible,  either  to  avoid  its  too 
rapid  accumulation,  or  else  to  prevent  any  injurious  effects  which  such  re- 
fuse may  have  upon  processes  going  on  in  portions  of  the  factory  contiguous 
to  the  grinding  or  polishing  rooms.  Again,  the  case  often  arises  where  the 
material  is  of  such  value  that  economy  demands  the  careful  collection  of  the 
small  particles  removed  by  the  wheel. 

We  come  now  to  consider  the  most  effective  mode  of  accomplishing  the 
desired  end.  The  ideal  system  must  be  unfailing  in  action,  free  from  com- 
plication, and  low  in  dost.  On  account  of  the  minuteness  of  the  particles 
to  be  handled,  and  their  consequent  lightness,  the  proper  application  of  air 
currents  at  once  suggests  itself  as  most  feasible.  If  we  place  a  hood  in  close 
proximity  to  the  point  at  which  the  grinding  is  done,  and  reduce  the  pres- 
sure within  the  hood,  atmospheric  pressure  serves  to  create  currents  into  the 
hood  of  sufficient  strength  to  carry  the  refuse  particles  along  with  them. 
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The  branch  pipes  from  the  hoods  of  the  various  wheels  connect  with  a  main 
duct,  which  in  turn  leads  to  the  exhaust  inlet  of  the  rotary  centrifugal  fan, 
which  is  the  device  universally  employed  for  this  purpose. 

Although  at  first  glance  it  would  seem  a  simple  matter  to  design  a 
proper  dust-conveying  system,  in  reality  there  are  a  number  of  points  which 
require  careful  and  intelligent  handling.  In  different  processes  the  grind- 
ing is  done  at  different  points  of  the  wheel,  and  this  must  be  considered  in 
the  design  of  the  hood.  Provision  must  also  be  made  for  adjusting  the 
hood  to  allow  for  any  wear  of  the  wheel.  Where  the  motion  to  the  wheel 
imparts  a  downward  direction  to  the  particles,  the  main  exhaust  pipe  is 
placed  below  the  machine,  with  the  hood  brancih  pipes  leading  down  to  it. 
When  the  dust  is  projected  upwardly,  however,  it  often  becomes  imperative 
for  a  proper  working  of  the  system  to  locate  the  exhaust  piping  above, 
though  with  a  greater  expenditure  of  power  due  to  lifting  the  refuse  matter. 
Yarious  considerations  enter  in  any  specific  case  to  determine  the  proper  ar- 
rangement of  the  hoods  and  piping,  so  that  it  is  impossible  to  lay  down  any 
hard  and  fast  rule.  Indeed,  it  should  be  stated  here  that  the  design  of  such 
a  system,  and  the  various  problems  arising  in  its  installation,  should  be  re- 
ferred to  those  whose  previous  experience  in  such  matters  plaoe  them  in  a 
position  to  provide  a  successful  and  economical  system. 

The  fan  usually  to  be  employed  is  known  as  a  volume  exhauster,  built 
of  a  cast  iron  casting,  within  which  revolves  a  blast-wheel  constructed  of 
steel  plate  blades,  bolted  to  cast  iron  spider  arms.  The  size  of  the  fan  de- 
pends, of  course,  upon  the  system  to  be  served,  that  is,  the  size  and  number 
of  grinding  wheels.  A  grinding  wheel  10  inches  in  diameter  requires  a  4- 
inch  pipe,  and  wheels  18  to  24  inches  require  a  4  1-2  inch  pipe.  The  area 
of  the  main  pipe  leading  to  the  exhauster  will  be  governed  by  the  combined 
areas  of  the  branch  openings,  and  by  its  length.  For  short  lengths,  the 
main  pipe  may  be  made  of  a  sectional  area  equal  to  or  even  a  trifle  less  than 
the  sum  of  the  branch  pipe  areas,  80  per  cent  being  very  good  practice. 
This  is  because  the  friction  for  a  given  velocity  is  so  much  greater  for  small 
pipes  than  in  large.  To  avoid  excessive  frictional  losses,  it  becomes  neces- 
sary also  to  increase  the  main  pipe  diameter  in  proportion  to  the  length  of 
the  pipe.  The  main  exhaust  pipe,  it  must  be  added,  should  be  reduced  in 
size  as  it  recedes  from  the  fan,  and  as  the  various  branches  lead  off  from  it. 
In  every  branch  pipe  should  be  a  blast  gate,  bj  shunting  which,  when  its 
particular  wheel  is  not  in  operation,  the  suction  of  the  other  wheels  may  be 
increased.  The  greatest  care  must  be  exercised  to  avoid  any  pockets  or  low 
places  in  the  piping,  where  the  dust  can  collect,  because  the  danger  of 
clogging  must  be  carefully  guarded  against.  For  this  reason,  also,  the 
laps  or  joints  in  the  pipe  must  always  be  laid  in  the  direction  of  current 
flow,  and  for  eflGicient  working  the  main  pipe  should  be  as  straight  as  pos- 
sible, without  curves  or  bends.  The  branches  should  connect  with  the  main 
pil)e  by  an  easy  curve,  also  in  the  direction  of  the  flow.  A  most  frequent 
defect  of  such  systems  is  clogging  after  longer  or  shorter  use,  and  hence  the 
foregoing  points  must  receive  careful  attention. 

Having  determined  the  maximum  diameter  of  the  main  exhaust  pipe, 
which  at  the  proper  pressure  will  handle  the  air  without  excessive  frictional 
losses,  we  select  a  fan  whose  inlet  orifice  has  an  equal  diameter,  and  speed 
the  same  up  until  the  desired  pressure  is  obtained.  The  pressure  is  propor- 
tional to  the  velocity.  Owing  to  the  lightness  of  lint  from  buffinfy  wheals, 
S-ounce  pressure  will  usually  suflBce  therefor.  For  emery  wheels  about  five 
ounce  is  required,  though  if  the  grinding  is  heavy,  6   or   7   ounce   will  be 
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needed.  Where  the  emery  refuse  is  to  be  lifted  to  an  exhaust  pipe  above 
the  wheels,  a  speed  must  be  imparted  to  the  fan  to  give  6  to  9  ounces,  ac- 
cprding  as  the  work  is  light  or  heavy.  It  may  be  mentioned  here  that 
for  emery  systems  the  piping  should  be  extra  heavy,  to  withstand  the  wearing 
effect  of  the  particles.  In  the  case  of  light,  stringy  refuse,  the  fan  wheel 
should  be  of  special  construction  to  obviate  clogging  at  that  point. 

When  the  grinding  on  one  set  of  wheels  is  much  lighter  than  on  another, 
or  when  wheels  from  two  different  processes  are  used,  it  will  usually  be  found 
preferable  to  have  two  independent  systems,  rather  than  try  to  handle  all 
the  refuse  with  one  fan.  In  the  first  place,  the  independent  fans  may  be 
run  at  those  speeds  which  are  best  suited  for  economy  in  each  case.  Again, 
less  piping  will  ordinarily  be  required  than  when  a  single  system  is  em- 
ployed. Buffing  and  emery  systems  should  invariably  be  kept  separate. 
The  refuse-laden  air  discharged  from  the  fan  may  be  piped  out  of  doors, 
where  its  dissemination  would  do  no  harm,  or,  it  may  be  led  to  some  form 
of  dust  coUecrtor.  In  one  form  the  dust  is  separated  by  centrifugal  force, 
and  drops  to  the  bottom  of  the  collector,  while  the  air  passes  out  at  the  top. 
A  somewhat  more  successful  form  discharges  the  air  downward  just  above 
the  surface  of  a  vat  of  water.  The  refuse  collecting  at  the  bottom  of  the 
vat  may  be  shovelled  out  periodically,  or  washed  out  with  a  stream  of  water. 

Child  Labob. 

There  are  some  employers  of  labor  who  think  they  have  the  right  to  em- 
ploy children  under  fourteen  during  the  school  vacation,  and  there  are  also 
some  parents  who  think  likewise.  That  has  been  the  excuse  I  have  been 
met  with  a  few  times.  Such  is  not  the  case,  however.  I  have  experienced 
two  cases  where  the  children  have  been  sent  home,  when  the  widowed  mother 
waited  on  me  asking  that  her  boy  be  allowed  to  continue  work.  The  In- 
spectors have  no  discretionary  powers  along  that  line,  which  I  think  is  wise, 
as  it  might  only  lead  to  abuse. 

During  my  short  term  of  inspection  I  have  found  some  twenty  children 
employed  under  the  age  of  fourteen  years.  I  have  made  no  prosecutionfl, 
but  have  given  warning  that  if  any  other  cases  were  found  in  the  same  fac- 
tories they  would  be  dealt  with  through  the  courts.  I  find  it  very  difli- 
cult  at  times  to  prooure  a  proper  birth  certificate,  but  when  they  are  native 
bom,  it  is  possible  to  get  some  information  through  the  Registrar-General's 
department  or  from  the  school  register.  I  have  asked  that  where  children 
are  employed  that  the  parents  or  guardians  furnish  certificates  as  to  birth 
before  being  allowed  to  work.  To  strengthen  this,  I  would  recommend  that 
as  the  School  Act  requires  the  attendance  of  children  at  school  untU  they 
are  fourteen  years  of  age.  They  should  not  be  allowed  in  factories  unless  they 
have  received  from  their  teacher,  certificates  of  their  ages  and  attendance 
at  school. 

Sanitation. 

Much  could  be  said  along  these  lines.  I  have  paid  some  attention 
to  sanitation,  and  regret  to  say  that  a  great  many  reforms  could  be  made, 
even  in  the  cities  where  good  sewerage  and  a  plentiful  supply  of  water  can  be 
secured  for  a  very  little  outlay.  Large  numbers  of  cesspools  still  exist, 
and  I  have  sent  out  quite  a  number  of  notices  asking  that  better  and  cleaner 
accommodation  be  provided  in  the  shape  of    closets   and   urinals.     I   have 
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found,  especially  with  planing  millsy  that  anything  was  deemed  good  enough, 
no  matter  how  crude.  I  am  trying  to  remedy  these  matters,  and  trust  I  will 
be  able  to  report  success. 

COMPLACTTS. 

I  have  received  a  number  of  complaints,  and  have  made  a  thorough  ex- 
amination into  all  of  them.  Some  of  these  have  been  remedied,  and  others 
I  hope  to  have  improved  in  the  near  future.  The  principal  complaints  come 
from  the  clothing  trade,  insufficient  closet  accommodation  being  the  most 
serious.  The  delay  is  sometimes  unavoidable  in  getting  these  reforms  car- 
ried out.  The  building  may  be  in  the  hands  of  a  lessee  who  may  be  a  non- 
resident. A  firm  of  lawyers  may  be  acting  for  the  owner,  and  to  get  at  the 
fountain  head  very  often  requires  both  time  and  patience. 

This  department  is  at  the  service  of  those  who  desire  to  make  use  of  it 
for  the  purpose  of  bettering  the  condition  of  the  factory  workers,  and  will 
be  pleased  at  all  times  to  try  to  remedy  complaints  of  any  infraction  of  the 
Act.     All  communications  are  treated  confidentially. 

During  my  visits  of  inspection  I  have  been  met  with  the  utmost  cour- 
tesy. The  majority  of  employers  welcomed  any  suggestions  along  the  lines 
of  guarding  or  protection  of  dangerous  plaoes,  only  one  man  raising  any 
objection.  He  seemed  to  think  that  because  he  had  his  employees  insured 
that  it  did  not  matter  about  the  condition  of  the  factory;  as,  if  any  of  the 
employees  were  injured  or  killed,  a  few  hundred  dollars  of  insurance  would 
amply  pay  the  worker  and  also  relieve  him  of  any  responsibility.  In  these 
cases  I  would  rather  apply  the  old  adage,  "An  ounce  of  prevention  is  worth 
a  pound  of  cure." 

I  have  the  honor  to  be, 

Tours  respectfully, 

ARTHUE  W.  HOLMES, 

Inspector  of  Factories. 
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District  During  Ybar  1904. 


Person  Injured. 


Geo.  McPheraon 

Louis  Sims 
L.  Henry 
A.  J.  Lambert 
Geo.  Pritchftrd 

William  Dougherty 
H.  Chambers 


Age. 


Particulars. 


No. 


Matthew  Atkinson 

Wm .  Orpwood 

Shadrack  Wright 21 


Hector  McBain 

Wm.Echllu 47 


Eugene  Lolonde 


John  Hawkins 

N.  Witchman !    25 


17 
17 


Nassau  Reld. 
John  Swan.. 
Mrs.  Taylor. 
John  Finger. 


George  Uhrig 

Robert  Ozenham. 


Samuel  Wiight. 


Jo6.  Hayes 

Joseph  Benedict. . . 
.\.  J.  Seymonr,... 
Mapray  Slmonian. 

John  Gray 

F.  Johnson , 

John  Young 

W.Allen 

Henry  Fortnara  . . . 
A.Totoin 


Charles  Kohlemitz 
A.  H.  Cronkhile... 
William  IneBon. . . . 
William  Hilder.... 

K.M.  Cough 

R.  Shellard 

Frank  Griffiths 

Walter  MeKeon  . . , 

Herbert  Woods 

Adam  Large 

A.  Gage 

E.  Goodall 

B,  Bacon 

W.  Hannon 
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27 
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22 
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38 
17 
24 
25 
20 


George  Smith  ... 
M.Sinkevich  ... 

H.Patrick , 

A.  Jones 

Joseph  Holstead. 


F.  O'Mara.... 
James  Tracy.. 
C.  E.  Perkins 

E.  Mills 

William  Roy  . 


18 


21 
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28 
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21 
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28 

17 
88 


Daniel  Othen, 
Joseph  Kelly . 


Clara  Smith 

Thomas  Mitchell 
Joim  Woods 


45 
60 
15 


Three  fingers  on  right  hand  cut  while  placing  knife  of  mower  into  a 

finger  bar. 
Second  finger  of  left  hand  bruised  In  comer  of  8tA3ring  machine. 
Part  of  first  and  second  fingers  of  left  hand  cut  off  by  shaper. 
Struck  in  face  by  handle  of  crane;  face  cut  through  to  bone. 
Struck  in  the  stomach  by  a  small  piece  of  wood  from  saw  :  penetrated  the 

stomach  about  one-half  inch . 
Toes  badly  bruised  while  unloading  a  case  of  drills ;  box  fell  on  foot. 
Back  of  head,  shoulders  and  back  bruised  while  working  at  a  punch 

machine. 
Leg  burnt  by  some  iron  which  splashed  out  of  ladle. 
Lost  the  end  of  left  thumb  while  trimming  steel  forgings  on  punch  press. 
Second  finger  of  right  hand  caught  between  dies  of  power  press,  and  j 

about  one  quarter  inch  taken  off. 
Arm  fractured  at  elt>ow:  caught  in  a  set  of  rolls.  ' 

*Laced  a  belt  in  carpenter  shop  and  was  going  to  hammer  the  lace  down' 

flat.    In  doing  so  took  hold  of  the  belt  too  close  to  shaft,  and  wound i 

his  arm  around  shaft  tearing  it  out  of  socket.     It  was  hanging  in; 

shreds  and  had  to  be  torn  off. .  Died  in  hospital  next  day  f •t>m  injuriest 

received .  i 

Little  finger  of  left  hand  taken  off  at  first  joint  while  rubbing  oil  off' 

Gordon  Press  feeder  while  in  motion . 
Right  arm  torn  badly  by  shaper  knife. 
Three  fingers  of  left  hand  crushed  between  first  and  second  joints  causing 

amputation.    The  accident  was  due  to  a  press.  , 

Four  fingers  of  left  hand  cut  off  by  a  jointer. 
Fool  walded  slightly  by  a  steampipe. 
Hand  crushed  and  burned  ;  caught  in  mangle  apron. 
♦Ladder  on  which  he  was  standing  slipped,  breaking  two  or  three  ribe  ; 

died  February  14  from  injuries. 
Two  fingers  taken  off  at  first  joint,  hand  came  in  contact  with  disc  while 

sanding  a  piece  of  wood. 
•Instantly  Icilled.  was  accidentally  caught  and  crashed  to  death  between 

the  hoist  and  partition  of  building. 
Hand  slightly  Injured  ;   skin  taken  off,  while  shoving  belt  ftom  one 

pulley  to  other. 
End  of  second  finger  taken  off.    Caught  between  cogs  of  drill . 
Left  foot  burnt  while  pouring  hot  iron.    Some  splashed  on  foot. 
Right  side  bruised,  while  undoing  a  nut,  sllppeo  and  fell  on  iron  bungs. 
Right  ankle  burned  while  pouring  iron  from  ladle.     . 
Right  foot  bruised  while  oiling  shearing  machine. 
Chin  cut ;  fell  on  a  pile  of  planks. 

First  and  second  fingers  badly  cut  by  a  knife  on  moulding  machine. 
I/eft  foot  badly  bunied;  some  hot  iron  splashed  on  it. 
Second  and  third  fingers  burst  on  top  by  drop  hammer. 
First  left  finger  burst  at  point  while  placing  a  flash  on  machine ;  finger 

caught. 
Right  heel  badly  burned  ;  some  hot  iron  splashed  on  foot. 
Left  leg  bruised ;  piece  of  lumber  slid  against  it. 
Lanre  toe  bniised  while  drilling  a  casting. 
Right  hand  crushed  while  running  a  trip  hammer. 
Right  ioot  punctured  :  stnick  against  a  nail. 
Left  eye  injured  by  hot  scales  from  iron. 
Foot  badly  burned  ;  upset  some  hot  iron  on  it. 
Thumb  of  right  hand  taken  off. 
Finger  bruised  by  carelessness. 

Right  foot  SQueezed  badly  between  the  track  bed  and  sill  of  truck. 
Right  hand  brui.sed  while  making  hooks. 
Right  foot  bruised  while  helping  to  unload  pulleys. 
First,  second  and  third  fingers  cut ;  hammer  slipped  and  caught  fingers. 
Second  and  third  fingers  of  right  hand  bruised  ;  fingers  caught  between 

pattern  and  plate. 
Top  of  second  linger  of  right  hand  crushed  off  by  drop  hammer. 
Lett  le^  burned  by  some  hot  iron  splashing  from  ladle. 
First  right  finger  punctured  while  lifting  spruce  tonfi^ue. 
Left  hand  bruised ;  while  piling  lumber  on  wagon  slipped  and  fell. 
Right  ankle  bruised  ;  while  working  cushion  hammer,  right  foot  turned 

over. 
Two  bums  on  back  of  neck :  while  pouring  iron,  some  splashed  on  neck. 
Back  slightly  hurt ;  fell  down  with  elevator,  a  distance  of  sixteen  feet. 
Foot  burned  by  some  iron  which  splashed  over  from  mould . 
Foot  badly  burned  ;  some  iron  splsshed  from  ladle. 
Third  and  fourth  fingers  of  left  hand  amputated :  was  lacerated  while 

operating  a  buzz-planer. 
While  grinding  a  tool  emery  wheel  burst,  one  of  fragments  striking  him 

on  back  of  hand,  bruising  hand. 
♦Went  with  his  son-in-law  to  start  engine,  the  balance  wheel  started  up 

and  he  was  drawn  in  and  killed. 
Thumb  crashed  in  automatic  knitting  machine. 
Slightlv  bruised ;  fell  one  flat  in  hoist  well. 
While  fastening  a  small  metal  punch,  punrh  flew  up  and  broke  spectacle 

glass,  piece  of  glass  entered  eye. 

•  Fatal. 
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Hanover  . 
London . . . 
London  .. 
Chesley... 
Hamilton 
Guelph . . . 


.1 
it 
11 
*i 
it 
it 
11 
.1 
it 

ii 
ii 

ii 

it 

Ii 
ii 

it 
II 

ii 

«i 


Implements 


Hamilton 


The  Norton  Mfg.  Co. 


11 
II 
11 
ti 
it 
ti 
it 
ti 

ii 
ii 

ii 
ii 


Furniture . . 
Stoves  etc . . 

Biscuits 

Furniture .. 
Cotton  Mill. 
Brewery  ... 


Harvest  Machines 


II 

it 

ii 

it 

it 

11 

i 

ii 

•  i 
11 


Tin  Cans. 
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INSPECTORS  OF  FACTORIES. 
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District  During  Year  1904. — Continued. 


Person  Injured. 


Martin  Qulatkowski. 


Adam  Hauert 
Ross  Hall 


Gordon  Nixon 


William  Emmett 

John  Moore 

John  Harper  — 


Edward  Lowes 


George  Tapp 


George  Mathews 


Sam  Allen... 
Alma  Young 


Robert  Simpson 


Norton  Daniels. 

Fred  McMillan. 
Charles  Blake . . 

A.  Plttock 

G.  A.  Reid 

L.  Summer  . . . . , 
W.H.  Wilson.. 

C.  Slanes 

Fmnk  Gosek  . . 

J.  E.  Cook 

John  Hogan... 
K.  Uarabedian 

Jos.  Race 

E.  Callahan  .. 
John  Sobyr  . . . 
A.  J.  Kemell. 


Ed.  Greene 

Jno.  Wallenbom. 


Fred. 
Eobt 


Clark.. 
H.  Roe 


W. 
W. 


H.  Swayze. 
Bender 


Ford  Jento 

Arthur  WlUiauis 

John  Hogan 

J.  Vandusen  .... 

Harry  Call 

Bam.  Kaven 

Herbert  Peppier 

D.  Grimson 

Harry  Harper  . . . 

Fred.  Monk 

Samuel  Yates . . . 
F.Prime 


Geo.  McKeown 


F.  aiffe  

Wm  Holden 

J.  P.  Keep 

John  Davies. . . . 

P.Mick 

Geo.  Logan  — 
Jas.  Thompson. 
E.  Wlndle 


J. 
J. 


A.  Bradshaw. 
Furry 


R.  J.  Campbell. 
John  Addley... 


Age. 


40 


22 
2d 


65 
62 
28 


35 


Particulars. 


32. 


18 
27 
19 
19 
21 
49 
80 
44 
16 
28 
39 

38 
45 

22 
21 

44 

81 

22 
24 
49 
31 
15 
32 
28 
24 


No. 


*Was  grinding  single  tree  hooks  when  emery  wheel  broke.    He  placed 
wheel  on  nimiielf  and  did  not  tighten  it  sufficiently.    Skull  was  frac- 
tured :  died  at  hospital  shortly  after  accident. 
*Was  instantly  killed  through  elevator  falling  on  him. 
^While  oiling  engine  was  caught  in  the  gear  wheels  of  blowing  engine, 

was  taken  to  hospital  and  died  next  day  from  Inluries  received . 
A  flesh  wound  on  thumb  of  left  hand,  caused  by  tripping  machine  while 

putting  a  plank  in  press. 
A  spark  of  molten  iron  flew  into  right  eye. 
Two  arteries  cut  in  left  wrist  by  a  slip  of  chisel. 
Nail  torn  from  second  finger  of  right  nand ;  while  prying  K  heavy  casting, 

bar  slipped. 
Was  holding  a  chain  in  place,  while  a  heavy  board  was  being  lifted ; 

chain  slipped  and  board  fell,  breaking  his  leg. 
First  finger  of  right  hand  cut  to  the  bone ;  while  running  a  ventilating 

cover  his  hand  slipped . 
While  in  the  act  of  shoving  a  cart  load  of  grain  boxes  off  a  hoist,  the  load 

was  upset  on  him ;  was  not  seriously  hurt. 
First  three  fingers  of  right  hand  bruised,  while  helping  on  a  drum  sander. 
While  operating  a  mangle,  her  arm  caught  in  it,  and  was  taken  off  above 

elbow. 
Had  his  finger  nipped ;  caused  by  throwing  a  belt  over  hand  contrary 

to  rules. 
Flesh  wound  on  back  of  right  hand  caused  by  piece  of  wood  catching 

into  head  of  a  cutter ;  hand  was  drawn  against  knife. 
Ball  of  eye  slightiy  injured,  while  working  at  tenoning  machine. 
Left  foot  badly  bruised  bv  the  fall  of  a  boiler  shell. 
Toes  cut  and  broken  while  shearing  scrap  on  plate  shears. 
Carelessly  put  his  arm  into  a  fan,  and,  as  a  result,  arm  was  broken. 
Lost  firat  flnffer  of  right  hand  by  a  press  while  adjusting  tin  In  die. 
Left  foot  badly  burned  ;  while  carrying  hot  iron,  some  ((plashed  on  foot. 
Right  foot  burned  on  top ;  a  mould  of  iron  splashed  on  foot. 
Right  foot  burned  on  top  bv  hot  iron. 

Right  leg  punctured :  a  splinter  of  steel  flew  off  and  entered  leg. 
Back  of  head  cut  and  wrist  bruised ;  fell  while  moving  platform. 
First  right  finger  badly  cut ;  piece  of  iron  fell  on  finger. 
Right  foot  badly  burned ;  hot  iron  splashed  on  it. 
First  right  finger  badly  crushed  in  a  press. 
Right  foot  punctured ;  stepped  on  a  nail. 
Right  arm  badly  skinned,  and  second  left  finger  cut ;  while  inspecting 

gear  wheels,  arm  was  drawn  into  shaft. 
Right  wrist  sprained  while  piling  lumber. 
First  and  second  fingers  cut;  hand  slipped  against  emery  wheel  while 

grinding  a  casting. 
Thumb  and  second  right  finger  crushed  by  a  press. 
Second  and  third  right  fingers  badly  cut :  while  pulling  discs  fingers  got 

caught. 
Right  thumb  badly  cut  on  top,  and  nail  torn  off  in  air  pump. 
JEUght  thumb  crushed  at  top,  and  nail  torn  off ;   caught  between  gear 

wheels  and  hook. 
Second  left  finger  badly  cut  while  turning  off  cast  steel . 
Back  of  both  legs  badly  bruised ;  struck  by  a  rod. 
One  rib  broken ;  fell  from  ladder  on  paint  pail. 
Large  toe  punctured  by  nail  in  end  of  board. 
Knee  bruised ;  a  piece  of  plank  fell  on  It. 
Guards  fell  on  foot  Ttenetrating  first  and  second  toes. 
Two  fingers  on  left  hand  cut  off  while  working  at  a  Klue  jointer  machine. 
Pour  fingers  crushed  while  stamping  dish  pan  handles. 
Nail  crushed  on  first  finger  of  right  nand  by  comer  staying  machine. 
Lost  two  fingers  of  left  hand  while  working  at  a  finishing  saw. 
Leg  fracturtMi  above  ankle  while  unloading  cotton  from  a  car. 
•While  pulling  a  cork  (with  a  cork  screw)  out  of  a  bottie,  the  neck  of 
bottle  split  in  two,  severely  cutting  palm  of  left  hand.    He  was  taken 
to  hospital  and  died  April  5th . 
82      First  and  second  fingers  cut  while  handling  flasks ;  a  bar  slipped  and 
caught  hand. 

19  Left  leg  badly  bruised ;  while  pushing  a  truck  of  iron  some  fell  on  leg. 
88      While  grinding  a  casting  a  piece  of  dust  flew  in  eye. 

32      Back  strained  while  loading  stone . 

24  Left  thumb  severely  punctured  bv  a  chisel . 

43      Right  side  and  upper  arm  bruised  by  bursting  of  corundum  wheel . 

20  Back  of  right  hand  cut  while  drifting  a  casting . 

S      Back  bruised,  while  washing  windows  fell  about  twenty  leet. 

25  Right  arm  burned  from  elbow  to  wrist,  stumbled  while  carrying  a  ladle 

of  iron.  wi,    ^  •  i  i- 

4S      Riffht  palm  torn,  while  driving  a  spoke. 

24  Pint  right  finger  punctured ;  while  packing  shields  a  piece  of  steel 

entered  finger. 

25  Second  left  finger  burst  while  lifting  a  mower  frame ;  finger  got  jammed. 
S      Tip  of  middle  finger  on  right  hand  caught  in  power  press,  taking  about 

an  inch  off  finger. 

«  Fatal. 


62 


68 
64 

65 

66 
67 
68 

69 


71 

72 
78 

74 

75 

76 
77 
78 
79 
bO 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 

93 

94 

95 
96 

97 
98 
99 

100 
101 
102 
108 
104 
105 
106 
107 
108 


109 

110 
111 
112 
113 
114 
115 
116 
117 

118 
119 

120 
121 


"I 
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THE  REPORTS  OF  THE 


No.  8 


Accidents  Reported  fbom  Wsstebx 


No. 


122 
128 

124 
125 

12H 
127 

128 

129 
130 

131 

132 

133 
184 
185 
186 

137 
138 

139 
140 
141 

142 
143 


144 

145 
146 

147 

148 
149 
150 
151 
152 
153 
154 
155 

156 

167 
158 


159 

160 

161 

162 
163 

164 
165 
166 
167 
168 
169 
170 

171 
172 
173 

174 
175 

176 


Date. 


April  23. 
"    18. 

'•    18. 
"    21. 

"•26 
"    25. 


.«     /; 


22. 


•'  23. 

'♦  21. 

"  -22. 

'*  21, 

♦•  14. 

*'  29. 

"  27. 

'*  27. 

••  28. 
May   5. 


April  24. 
May     4. 


May  27. 

18. 

April   8. 


Employer. 


Staunton's,  Limited 

American  Abel  Engine  Co. 


International  Harvester  Co. 


The  Bertram  Engine  Co. 


The  Goderich  Organ  Co 


The  Gutta  Percha  Co 

International  Han'ester  Co. 


<< 


Taylor-Forbes  Co. 


t( 

jj • 

11 

l< 

14 

<l 

16 

«« 

11 

tl 

9 

April 
tl 

[29 

29 

It 

22 

It 

28 

May 

11 

3 

3 

tl 

6 

«i 

16 

II 

9 

tl 

10 

tl 

10 

It 

25 

tl 

19 

11 

23 

tl 

25 

tt 

12 

tl 

14 

ft 

17 

May 

tl 

10 

28 

April  15 

Miiy 
Apri] 
May 

It 

28 

127 

27 

27 

June 

1 

tl 

2 

The  Goold.  Shapley.  Muir  «S:  Co 

The  MeClnry  Mrg.  Co 

The  Morton  Mfg  Co 


E.  T.  Wright  &  Co, . . . 
The  McClary  Mfg.  Co, 


The  GoldieMcCuUoch  Co,,  Ltd. 
Massey-Harris  Co.,  Ltd  


International  Harvester  Co 


ii 
It 
II 
II 
It 
11 


Dominion  Belting  Co 

International  Harvester  Co 


tt 


The  Hamilton  Steel  &  Iron  Co. 


The  McClary  Mtg,  Co 

John  Harrison  &  Sons  Co 

The  Parry  Sound  Lumber  Co 


International  Harvester  Co 


It 

<i 
II 


Geo.  McAllister 

The  Crown  Furniture  Co.  . . 

Thomas  Bros 

The  Seaman  Kent  Co.,  Ltd. 


Taylor-Forbes  Co 

The  Brantford  Carriage  Co 
Stauntons,  Ltd 


The  Bertram  Engine  Works  Co 

International  Harvester  Co 

Canada  Furniture  Co  


Place. 


Toronto 


Hamilton. 
II 


It 
It 


Toronto 


Goderich  . 

Toronto  .. 

Hamilton. 

i< 

it 


Guelph 


London 


Gait 

Brantford 


It 
It 
II 
tl 
It 
<i 
II 
tl 


It 
<i 


London  

Owen  Sound, 
Parry  Sound, 


Hamilton 
it 


II 
II 
it 


Guelph 

Preston  .... 
St,  Thomas. 
Meaford 


Guelph  .. 
Brantford 
Toronto  . . 


Hamilton . . 
Woodstock 


Business. 


Wall  Paper.... 
Threshers,  «tc. 


Harvest  Machines. 


ii 
li 


Brantford 

London 

Hamilton 


Machinery 


Organs,  &c 


Rubber  Goods 

Harvest  Machines. 


it 
ii 


General  Hardware. 


Windmills,  etc 

Stoves,  etc 

Tin  Cans 


Tinware  .. 
Stoves,  etc. 


Machinists . 
Implements 


Hamilton Harvest  Machines 


ti 
It 
tl 

•  4 


It 
•  • 
t. 
tl 


Belting  

Harvest  Machines. 


Steel  and  lion  Co 


Stoves,  etc. 
Lumber . . . 


it 


Harvest  Machines. 


Harvest  Machines. 


Stave  Mill 

Furniture 

Brooms,  etc 

Hardware  flooring 


General  Hardware 

Carriages,  etc 

Wall  Paper 


Engines,  etc 

Harvest  Machines. 
Furniture 


i 


1904 
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District  Dubinq  Year,  1904. — Continued. 


Person  Injured. 


I. 


L.  Simmons... 
WilUam  Shaw. 


F   Henderson.... 
Warren  Kennedy. 


ChAS.  Palmer. . 
H.  A.  Morrow 


W.  Cole 


W.  J.  Maaon 
Sam  Joyce... 


Fred.  Barker.. 
Thos.  Edwards. 


Walter  Bailey 

W.  Eohlmetz 

Jno.  Lynch 

H.  B.  WilliamBon !    22 


20 

21 
25 

22 

27 
25 

52 


I 


18 
23 


A.W.Prichard. 
W.  Stephenson. 


46 


WiillamJ.    Hill ;    85 


R.  Hooston 
C.  Osborne 


Chria.  Conley 
Chfts.  Ward  . . 


18 
20 


31 


Joseph  Wilton •    19 


James  Stewart 
Albert  Clement 


F.  Jarvls 


D.Vollnith    . 
D.Johns  .... 

H.  Bums  

J.  Grabooski 
J.  Docking  .. 
B.  Parsons    .. 
Lilly  (rardner 
E.  R.  Wonch 


J.  Brown 


E.  Cliffe    ... 
Th06.  Morris 


George  Cluett 
Geo.  Bell 


Robert  Tuck    . 

John  Hocking 
J.  Brock 


28 
18 

82 

22 
26 
24 
HO 
45 
26 


S.  H.  Whitfield 30 


F.W.  Mitchell 
M.  Washington 

Geo.  Amos    

William  Morris. 

H.  Crooke  

Thomas  £.  Rows 


Frank  Melville 
W.Allenby    ... 
Joseph  Newell  . 


W.  Edwards  . 

J.  Miaka 

Calder  Denny 


14 

24 
22 
15 


Fell  and  broke  ankle,  while  attempting  to  open  a  window. 

Left  foot  cut :   while  erecting  a  feeder  it  fell  and  one  of  its  knives 

pierced  foot. 
First  left  finger  cut  and  tendon  severed  by  a  chisel. 
Back  of  left  leg  scalded,  while  passing  hot  water  exhaust ;  water  gushed 

out  and  struck  leg. 
First  left  finger  badly  crushed  and  broken  while  lifting  mower  frame. 
Second  and  third  left  fingers  crushed  and  amputated  at  first  joint :  while 

using  a  sheet  iron  press  fingers  caught. 
Left  eye  severely  cut,  which  caused  it  to  be  removed ;  a  piece  of  steel 

entered  it. 
Strained  back  while  lifting  castings. 
Arm  and  side  badlv  bruised  and  cut;  while  putting  up  a  scaflfold  for  a 

steamer  fell  a  olstance  of  fifteen  feet. 
Ends  of  fingers  on  right  hand  badly  crushed ;   bones  broken  in  two 

middle  fingers :  caught  hand  between  floor  and  steel  plate. 
While  working  on  a  double  cut-off  saw,  cut  first  and  second  fingers  on 

left  hand. 
Leg  badly  lacerated,  jammed  between  floor  of  elevator  and  wall  of  shaft 
Right  foot  bruised  while  fixing  a  bolt,  die  slipped  and  fell  on  foot. 
Second  left  finger  badly  burst,  while  hammering  a  frame  struck  fineer. 
Right  hand  and  ear  cut  and  right  shoulder  bruised;  while  puttmg  a 

neavy  load  of  iron  on  elevator  the  iron  fell  on  him. 
Righifool  bruised ;  struck  with  an  iron  bar. 
While  operating  a  wood-shaping  machine  severed  the  third  and  fourth 

fingers  of  the  left  hand. 
Eye  burnt ;  while  pouring  off  hot  iron  some  flew  into  eye. 
Three  fingers  of  left  hand  cut  off. 
Middle  finger  of  left  hand  amputated  at  second  joint,  was  crushed  in  an 

ending  machine. 
Arm  taken  off  above  elbow 
Left  hand  badly  lacerated,  necessitating  amputation  of  all  but  part  of 

thumb  and  index  finger  ;  caught  fingers  in  gearing  of  machine  while 

cleaning  it.  ^,.-'9 

Three  toes  of  foot  crushed  ;  while  descending  to  second  .floor  foot  caught 

between  floor  and  hoist  floor. 
Hand  cut  between  thumb  and  forefinger  ;  caught  in  lathe. 
Finger  on  right  hand  amputated  at  first  joint ;  finger  caught  in  teeth  of 

milling  machine. 
Second  left  finger  badly  torn  at  end,  while  working  on  a  mould,  finger 

caught. 
Left  foot  bruised  ;  a  casting  slipped  and  struck  foot. 
Right  foot  punctured  ;  stepped  on  a  nail. 
Left  foot  burned  :  iron  splashed  on  foot. 
Rittht  foot  severely  burned  ;  iron  splashed  on  foot. 
Palm  of  left  hand  cut ;  casting  slipped  and  cut  hand. 
Leg  leg  badly  bruised,  one  bone  splintered  ;  nimbler  fell  on  leg. 
Right  arm  bruised  by  an  emery  erinder. 
First  right  finger  badly  cut ;  while  loosening  a  set-screw  hand  slipped  and 

struck  sharp  edge  of  die .  ^ 

Second  and  third  nghi  fingers  badly  burst,  while  fitting  up  a  trip  hammer, 

hammer  slipped  and  came  down  on  fingejs. 
Fourth  left  finger  punctured  by  sliver  of  rusty  iron. 
Was  struck  bv  a  bar  coming  from  pony  rolls,  burning  a  hole  right  through 

the  calf  of  his  leg ;  after  removing  him  to  hospital  it  was  found  neces- 
sary to  amputate  leg.  ^       „     ,^ 
Sloping  cut  from  point  of  thumb  to  first  joint,  and  nail  of  finger  cut  in 

elbow  room.  .,  ^,  ^  ^ 

Lost  middle  finger  of  right  hand  at  second  joint,  while  operating  a  dado- 
ing machine.  ,  ,      . 
♦Came  in  contact  with  a  band  saw,  was  drawn  in  against  saw ;  head  was 

cutoff. 
Fourth  right  finger  buret  at  end.  while  working  on  a  trestle.  ^  ^     ^ 
Part  of  third  right  fiinger  nail  ground  off  while  sanding  top  of  binder  tool 

box.  ,  ,    , 

Left  hand  badly  cut  and  bruised,  while  taking  down  a  counter  shaft. 
Right  side  bruised ;  struck  by  tongue  of  hose  cart. 
Right  foot  bruised  and  sprained,  heap  of  iron  fell  on  foot. 
Left  thumb  cut  and  split  on  saw. 
Several  fingers  of  right  hand  cut  off  on  rip  saw. 
Bruised  in  thigh  by  a  piece  of  wood  flying  against  it  from  planer. 
♦A  car  of  lumber,  while  being  transferred  from  dry  kiln  to  factory  fell  on 

him. 
Scratched  his  finger  while  painting,  which  developed  into  blood  poison. 
Finger  badly  lacerated  on  shaper.  .,...,    ^     , 

Fingers  on  right  hand  gashed  and  arm  bruised;  caught  in  belt  of  printing 

machine. 
Left  wrist  sprained ;  glove  caught  in  reamer. 

Left  foot  burned ;  some  hot  iron  splashed  on  it.  ,         ^  ^ 

End  of  second  finKer  cut  off,  face  of  flrst  and  third  Angers  ]a|Eged,  by 

knives  of  buzz-pianer. 


No. 


122 
123 

124 
125 

126 

127 

128 

129 
130 

131 

182 

133 
134 
135 
136 

137 
188 

189 
140 
141 
142 

148 


144 

145 
146 

147 

148 
149 
150 
151 
l.'>2 
158 
154 
155 

156 

167 
158 


159 
160 
161 


162 
163 

164 
165 
166 
167 
168 
169 
170 

171 
172 
173 

174 
175 
176 


«  Fatal 
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THE  REPORTS  OF  THE 


No.  8 


AcciDBirrs  During  thb  Year  1904.— 


No. 


177 


178 
179 


180 
181 

182 
18S 

184 
185 

186 
187 
188 
189 
190 
191 
192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 
218 
219 
220 

221 
222 

254 

224 


225 

226 
227 
228 
229 
230 

231 
232 

233 
284 

235 
2)16 

237 


Date 


June    6. 


ti 


8. 
9. 


May  23. 
"      30. 

June  30 . 
"      1. 


it 

li 


2. 
6. 


June 


ii 
It 
ti 
II 
II 


May 

June 


ii 
II 
Ii 
•i 
ii 
ii 
11 


July 


<i 

ti 
II 


16. 
13. 
14- 
15. 
13. 
18. 
18. 
16. 
31. 
29. 
30. 
25. 
29. 
29 
28. 
22. 
29. 
29. 
25. 
5  .. 
7  ,, 
7  .. 
8.. 
9.. 


June  30. 
July  4.. 

•*    4  .. 

*'    4  .. 


•*  11  .. 
Aug.  12. 


June  27. 
July  26. . 


July  21, 


ii 
ii 
ii 
ii 
i. 


25. 
25. 
29. 
16. 
23. 


Aug.    3. 
July  23. 

"     21. 
"     11. 


it 

II 


21. 
13. 

26. 


Employer. 


HanoTer  Specialty  Co.,  Ltd. 


The  Valley  City  Seating  Co. 
The  Bain  Wagon  Co 


International  Harvester  Co. 


ti 
ti 


ii 
•I 


13 Staunton's.  Limited . 

14 

14 

3 

8 

9 


Place. 


Hanover. 


BnsIneaB. 


ArtFomiture 


Dundaa '  Office  fittings. 

Woodstock Wagons,  etc. . 


Hamilton Harvest  Machines. 


ti 
II 


Toronto  . . 
Hamilton. 
Brantford 


Dominion  Belting  Co.  — 

The  Brantford  Carriage  Co 

TheGeoige  White  &  Son  Co I  London 

The  Hamilton  Steel  &  Iron  Co !  Hamilton 

International  Harvester  Co " 


Imperial  Cotton  Co 

The  Bertram  Engine  Co.  . . . 

D.  L.  Perrin&Co 

Jones  Bros.  &  Co 

John  Campbell  &  Son 

The  Knetehel  Furniture  Co. 


Hamilton. 
Toronto  . . 
London  .. 
Toronto  . 
London  .. 
Hanover . 


It 


•  4 


ti 
ti 


II 
•  I 


Wall  Paper 

Belting 

Carriages,  etc 

Foundry 

Steel  and  Iron 

Harvest  Machines. 


Cottons  

Engines,  etc. 

Biscuits 

Woodwork  .. 
Carriages. . . . 
Furniture  . . 


The  Gutta  Percha  Rubber  Co. 

R,  Whitelaw 

D.  L.  Perrin&Co 

Hay  &  Co 

International  Harvebtcr  Co. . . 


«i 
It 


Toronto  . . . 
Woodstock 
London  . . . 
Woodstock 
Hamilton  . 


Thomas  Bros.  Ltd 

Beck  Mfg.  Co 

The  Gumev-Tilden  Co..  Ltd. 
The  Brantford  Carriage  Co.. 

D.  L.  Perrin&Co.,  Lid 

The  Muskoka  Wood  Co 


The  McCormlck  Mfg.  Co. 


International  Harvester  Co. 


t( 

It 
II 


Wateroui  Engine  Works  Co. 
C.  Beck  Mfg.  Co.,  Ltd 


Maasey-Harris  Co 

R.  Forbes  Co.,  Ltd 

International  Harvester  Co 


ti 
ii 
ii 

Canada  Foundry  Co 
Globe  Furniture  Co  . 


St.  Thomas 

Penetanguishene 

Hamilton 

Brantford 

London  

Huntsvllle  


Rubber  goods 

Engines,  etc 

Biscuits 

Furniture 

Harvest  Machines. 


«i 
t« 


London. 


Hamilton 


ti 
it 


Brantford 

Penetanguishene . 


Toronto  . 
Hespeler 


I 


Hamilton 

It 
II 
it 


Brooms,  etc. 
Lumber  .... 

Stoves 

Carriages  .. 
Biscuits.... 
Lumber .... 


Biscuits 


Harvest  Machines. 


ti 
it 


Engines,  etc. 
Lumber 


Implements ... 
Woollen  Goods 


I 


Harvest  Machines. 


ii 
II 
tt 


It 
ii 
Ii 


The  Norton  Mfg  Co 

The  Bertram  Engine  lo. 


W.  L.  Perrin&Co 

The  Goldie  &  McCulloch  Co 

International  Harvester  Co . 


Toronto 

Walkerville 


Hamilton 
Toronto . . 


London 
Gait . . . . 


Hamilton 


Masi^ey-Harrls  Co.,  Ltd I  Toronto 


Foundry.. 
Furniture 


Tin  Cans .... 
Engines,  etc 


Biscuits,  etc 
Machinists . 


Harvest  Machines. 
»<  •• 

Implements 
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Westebn  Distkict  of  Ontario. — Continued. 


PeraoDS  Injured. 


Fred.  GlasB. 


Charles  MorrifM>n, 
James  Hayes 


N.  Hamburg 
W.  Foulson.. 


John  Morton 

Oeoige  C.  Waddell. 


Andrew  Jackson . 
J.  Mlske 


Mack  Kueneman . 

E.  Wilaonf , 

Gideon  Kreh 

Albert  Algie. . . . . , 
Edward  Curry . . . . 

J.  M.Bissell 

Robert  Amofi 


Wm.  Stead 

John  Reskof tska  . . 
William  Anderson 
Adolph  Marrer. ... 

wmlam  Ward 

V.  Luesing 

J .  Geradot 

William  Ford 

W.  H.  McFarlane. 

Harry  Halper 

James  Lynch 

J.  R.  McCulloch  .. 

H-  Schrader 

W.  H.  Schefer  .... 
A.  H.  Meggett.  ... 

Joe.  Lynch 

C.  Bush 

Wm.  Beaudoln 

G.  A.  Davidson  ... 

Wlllam  Hunter 

Arthur  Legg 

Bart  Thompson  . . . 

Joseph  Swan 

Lydla  Pazman 


J.  Moffatt 
J.  Long  .. 
L.  Delatte 
M.  Wlnu. 


Adam  Young. 
Fred  Orchard 


Joeeph  Blay borough. 
Henry  A.  Kribs 


Chas.  Harry... 


A.  Sturrock 

Elmer  Lounsbury . 
John  Cuthbert... 
Thomas  Bartley.. 
Frank  Labute 


James  Hinchlnllfle. 
J.  Duckworth 


Harry  Snowden 
Henry  Fetter  . . . 


W.  J.  Reld. 
A.  Vibert.. 


Age. 


R.  Tunibull 


28 


27 
27 

85 
38 

22 
22 


47 
24 


30 


41 


81 
24 
27 
24 

28 


19 


15 

31 
29 
29 
50 


24 
21 
50 

28 

17 
26 
43 


42 
25 


42 
24 


Particulars. 


While  operating  a  spindle  carver,  hand  came  in  contact  with  carving 
tool,  which  severed  his  little  finger,  and  tore  next  two  fingers  so  badly 
that  amputation  of  these  was  also  necessary. 

Four  fingers  of  right  hand  laceratedwlth  sharper. 

*Fell  down  elevator  shaft  while  proceeding  with  a  truck  to  elevator; 

thought  elevator  was  at  the  same  floor,  out  it  was  not;  died  shortly 

after  from  injuries. 

Left  foot  punctured  1  stepped  on  a  nail. 

Second,  third  and  fourth  right  toes  bruised;  foot  was  struck  by  a  piece  of 
steel. 

Riffht  side  severely  bruised  ;  fell  off  a  lumber  pile. 

liCft  eye  severely  punctured ;  while  working  on  a  planer  a  piece  of  steel 
entered  eye. 

Left  foot  cut  and  bruised  while  moving  a  mower  frame . 

Third  left  finger  badly  hunt ;  while  putting  a  flask  on  machine  flask 
dropped  on  flnger. 

Left  arm  bruised ;  bundle  of  paper  fell  on  arm . 

Ends  of  flrst  and  second  fingers  mashed  in  a  folding  machine. 

Tips  of  first  and  second  fingers  cut  oflf  while  working  on  a  jointer. 

Fingers  badly  crushed  in  cylinder  of  threshing  machine. 

Fingers  crushed ;  caught  between  two  ingots,  while  loading  them  on  buggy 

hirst  right  finger  cut  on  rip  saw. 

Knee  wrenched ;  while  varnishing  a  rake  frame,  tripped  and  wrenched 
knee. 

Struck  m  face  with  a  shuttle,  caufidng  fracture  of  the  bone. 

Two  small  right  toes  crushed  by  a  truck  load  of  steel. 

Thiunb  cut  and  bruised ;  caught  between  rollers  of  sieing  machine. 

Bad  wound  in  forehead  ;  struck  by  an  axe  which  was  being  polished . 

While  working  at  sand  belt,  hand  got  scratched  on  same. 

Arm  cut  and  hip  bruised  ;  glue  box  exploded. 

Head  slightly  cut  and  leg  bruised  :  glue  box  exploded. 

A  casting  weighing  fifty  pounds  fell  on  foot  bruising  toes. 

Ends  of  three  fingers  taken  off  on  buzz-planer. 

Second  finger  of  right  hand  crushed  between  cog  wlieels. 

Right  hand  cut  off  in  knittinfi[  machine. 

Right  ankle  sprained ;  slipped  while  piling  binders. 

Second  right  nnger  burst,  caught  between  gauge  and  brace. 

Right  thumb  torn,  while  boring  a  hole  in  a  canvas  slat. 

Top  of  first  finger  crushed ;  caught  In  a  cutter. 

Left  leg  punctured  ;  was  struck  oy  a  chisel. 

First  flnger  of  left  hand  torn  while  sanding  brackets. 

Finger  taken  off  while  putting  a  shingle  over  a  saw  ;  struck  hand  on  saw. 

Right  hand  cut  on  sheet  steel. 

Two  fingers  of  left  hand  cut  off  while  working  at  a  jointer. 

Finger  cut  deeply  in  biscuit  department. 

Placed  hand  under  a  self-feeding  rip-saw  tearing  finger  badly. 

Arm  struck  bv  a  board,  breaking  arm  between  el  now  and  shoulder. 

^ngers  caught  in  cog  wheels  of  biscuit  machine,  and  as  a  result  will  lose 
pert  of  hand. 

Right  knee  strained,  while  piling  bricks. 

Left  arm  badly  bruised,  caught  between  hook  and  mower. 

Second  left  finger  burst  while  working  on  a  punch . 

Left  foot  bruised  on  top ;  while  unloading  rake  wheels,  one  slipped  and 
fell  on  foot. 

Wrist  broken  and  shoulder  bruised. 

While  oiling  dovc-taii  machine,  knives  caught  coat  deeve  and  drew  arm 
in. 

Index  finger  and  thumb  of  left  hand  wounded  by  a  harrow  tooth  slipping 

out  of  holder. 
*Whiie  fixing  at  a  joint  where  there  was  a  leak  of  steam,  the  jarring  of 
pipe  proved  to  be  too  se>;ere  for  the  joint,  which  sprung  open ;  the 
gush  of  steam  stnick  him.  Inflicting  scalds ;  three  days  later  gangrene 
set  in,  from  which  he  died . 

Fourth  left  flnger  badly  ground  Avhile  removing  dust  from  emerv  wheel ; 
finger  came  in  contact  with  wheel. 

Second  left  finger  badlv  cut  with  a  sharp  knife. 

Right  hand  badly  crushed :  caught  in  multiple  press. 

I^It  thumb  badly  bruised  ;  struck  by  a  hammer. 

Foot  bruised  while  car rjing  lumber. 

Three  first  fingers  of  left  hand  badly  lacerated,  while  operating  a  vankee 
whittler. 

Second  flnger  of  left  hand  amputated  at  first  joint  while  adjusting  a  press. 

Fella  distance  of  twenty  feet  while  climbing  from  staging  to  boat;  re- 
ceived internal  injuries. 

Nail  crushed  on  second  flnger  of  left  hand  ;  caught  in  staying  machine. 

While  hanging  a  heavy  funiace  door,  door  slipped  and  fell  on  foot  break- 
ing one  or  two  bones. 

Side  of  right  hand  badly  cut  while  putting  a  binder  together. 

Third  left  finger  crushed  at  end  while  handling  rake  frames,  one  fell  on 
flnger. 

Left  arm  scalded  by  some  hot  lime  water. 


No. 


177 


178 
179 


180 
181 

182 
183 

184 
185 

185 
187 
188 
189 
190 
191 
192 

193 
194 
195 
198 
197 
196 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 

217 
218 
219 
220 

221 
222 

228 

224 


225 
226 
227 
228 
229 

230 

132 

232 
233 

284 
235 

236 
237 


«  Fatal 
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No.  S 
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238 
239 

240 


251 

252 
253 

254 
255 


268 
269 
270 


284 
285 

286 
287 


297 
298 
299 
300 
801 
302 
803 


Employer. 


Imperial  Cotton  Co Hamilton. 

Kinlelth  Paper  Co ,  St.  Catharines. 


The  McClary  Mfg.  Co i  London 


Buabu 


Cotton  Mfllfl. 
Paper  Mills. . 


Storea,  Ae. 


International  Harvester  Co. 

£,  Leonard  <&  Sons 

Staunton's,  Limited 

Elijah  Smith 


t( 


Canada  Cycle  &  Motor  Co . . . 

Page-Hersey  Iron  Co 

The  Riordan  Paper  Mill  Co. 


The  Norton  Mfg.  Co. 


D.  S.  Penin  &  Co.,  Limited 


Hamilton i  Harvest  Machines. . . 

London •  Boilers  and  Engines. 

Toronto ■  Wall  Papers 


Langton 


Toronto  Junction . 

Guelph 

Merrlttun 


Hamilton. 


London. 


The  Hanover  Portland  Cement  Co. 
The  Qutter-Percha  Rubber  Co 


Hanover. 
Toronto.. 


The  Poison  Iron  Co ;  Toronto 

Hay&Co I  Woodstock 

McKinnon  Dash  and  Metal  Co i  St.  Catharines 


Miller 

Miller 

MUler 

Motors,  etc. 
Iron  Pipes.. 
Paper  Mflls. 
Paper  Mills. 


Tin  Cans. 


ti 


Biscnits,  etc. 


Cement 

Rubber  Goods. 


Boilermakers. 
Woodwork.... 
Hardware 


The  Qoold,  Shapley  it  Muir  Co. . . . 
The  Toronto  Bolt  and  Forging  Co. 


<« 


11 

It 
<( 
tt 


The  Morton  Mfg.  Co. 


Bntntford 
Toronto. . . 


<< 
«i 
tt 
tt 


Hamilton 


Niagara  Falls  Planing  Mill  Co *  Niagara  Falls. 

International  Harvest  Co Hamilton  .    . . 


t« 
it 
ti 
It 
«i 
11 


tt 
It 
It 
II 
11 
It 


Perth  Flax  A  Cordage  Co.. . . 

Palmerston  Carriage  Co 

The  National  Table  Co 

Thomas  Bros 

D.  8.  Perrin4&Co.,  Limited. 


II 
II 
It 
•i 
II 
II 
II 


Stratford 

Palmerston  ., 
Owen  Sound. 
St.  Thomas.. 
London 


Wind-mills. 
Bolt  Works. 


Tin  Cans. 


Planing  Mill 

Harvest  Machines 
••  II 


It 
ti 
»i 

II 
II 
It 
It 


The  Pigeon  River  Lumber  Co. 
Tol  ton  Broa. 


The  W^m.  Gray  a  Sons  Co.,  Limited  . . . . 
The  Wallacobuig  Cooperage  Co.,  Lim- 
ited. 
The  Norton  Mfg.  Co.,  Limited 


Twine,  etc ^ 

Carriages 

Tables 

Brooms,  etc 

BiacuiU 


Port  Arthur. 
Guelph 


Lumber 

Farm  Macbinary 


Chatham  ... 
Wallacebuig 


Massey-Harris  Co.,  Limited 


The  Wm.  Patterson  a  Son  Co 


Massey-Harris  Co.,  Limited 
The  Canada  Screw  Co 


tt 


Imperial  Cotton  Co 

Gutta  Percha  and  Rubber  Co 


The  Firstbrook  Box  Co  . . , . 

4faniula  Foundr>'  Co 

International  Harvester  Co 


Hamilton 
Brantford 
Brantford 


Toronto  . . 
Hamilton 


11 
It 


Toronto 


Penetang  . 
Davenport. 
Hamilton  . 


11 
It 
It 


It 
It 
II 


it 
It 

It 


Carriages  . 
Hoops,  etc. 


Tin  Cans. . . . 

Implements 

Biscuits,  etc 

Implements 
Screws,  etc.. 


It 
11 


Cotton  Mill  .. 
Rubber  Goods 


Packing  Boxes.... 

Foundry 

Harvest  Machines. 
It 


II 
II 
II 


1904 
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Western  Dibtrict  of  Ontario. — Continued. 


PeisoDfl  Injured. 


Mary  Melville.. 
James  fiudfion, 


Herbert  Ivey 


A.  Gamer 

G.  Kibbler 

Geo.  Harris 

Nomuin  Wingrove. 

Isaac  Laforge 

John  Laforge 

Andrew  McSheny . . 

Walter  Bailey 

L.  Setiren 

Thos.  Cain 


P.  Blongh. 


William  Randall. 
Clarence  Stewart. 


James  Lockie. 
Prank  Wilson. 


Bryant  Payne 

Vernon  Mclntyre 
Mifist'ergnson.... 
F.  Clatworthy. . . . 
Wm.  Hopkins.... 
Alex.  Watson  ... 

Fred.  Jones 

James  Hall 

George  Woods 

Albert  Damf Old.. 
William  Dixon... 
Hiram  Burgess. . . 


Geo.  N.  Clendening. 

H.Baker 

W.  Cotter 


S.  W.  Pritchard. 

V.Rotenska 

Goast  Qltas 

W.  H.  Powell... 

L.  Boon 

Jno.  Orvanis  .... 
Thomas  Murphy. 
Albert  tinyder... 
Andrew  Stark  . . . 
W'm.  Henderson 
Henry  Hamill... 

W.  E.Gray 

Arthur  Lc^ 


Petei  Tremblav  . , 
William  Sparrow 


Albert  Braithwaite 
August  Oatzke 


John  Watson 
J.  Jamieflon.. 
Hlen  Noble.. 


Joseph  Wiggins..., 
James  Atkinson  ... 

S.  H.  White 

'W^miam  Crosby.... 
Elizabeth  Chappie 
William  Lappm  . . . 


Age. 


22 

29 
80 


22 
22 

16 

20 


60 


27 


66 


17 


39 
92 

25 
30 
38 
52 
84 
22 
22 
34 


16 


32 
58 


20 
33 
50 


Lou  Hayword 

John  Cousines  ] 

Stephen  Murray 34 

A.  SaUinger i    48 

Joe.  Kelly I    18 

Thomas  Rogotibs •    45 

R.  Wilson 1    18 


21  I 
26  I 
25    I 


Particulars. 


Hand  pierced  by  a  spindle. 

Struck  by  a  jAece  of  debris  from  boiler  explosion  ;  caused  a  slight  flesh 

wound . 
Left  forefinger  taken  off  between  first  and  second  joints.    He  does  not 

know  how  it  happened . 
Right  foot  badly  bruised.    A  piece  of  iron  fell  on  it. 
Second  finger  wounded  badly.    A  steel  plate  fell  on  it. 
Hand  saueezed  by  big  lever  on  printing  machine. 
*Kllled  oy  boiler  explosion. 
*KIlled  by  boiler  explosion. 

Badly  hurt,  but  not  seriously  injured  by  boiler  explosion. 
While  carrying  a  can  of  metal  polish  the  contents  splashed  in  his  eyes. 
Hand  crushed  in  gears. 

Arm  caught  between  paper  and  dryer,  burning  arm  and  wrist. 
Caught  hand  between  rolls,  crushing  the  first  nnger  on  right  hand  ;  will 

lose  part  of  two  fingers. 
Ankle  fractured  :  caught  between  chain  and  wheel  while  feeding  cans 

into  machine. 
Index  finger  of  right  hand  crushed  between  dies  of  a  press. 
Second  finger  caught  in  comer  staying  machine,  taking  top  oft  and  part 

of  nail. 
Left  hand  smashed  by  hammer  of  spile  driver. 
Lost  index,   middle  and  third  fingers  of  right  band ;    hand  caught 

between  rolls.  • 
While  getting  down  off  a  scaffold  foot  slipped  and  injured  spinal  column. 
Fingers  of  right  hand  badly  lacerated  on  jointer. 
First  finger  of  right  hand  jammed  In  foot  press. 
Right  foot  burned  while  carrying  hot  iron  in  a  ladle. 
Hip  injured,  fell  into  well  of  elevator. 
Injured  by  boiler  exploidon. 


It 

it 


It 
II 


II 


It 
It 


Second  finger  of  right  hand  broken,  and  first  and  third  fingers  cut,  while 

dumping  a  press. 
Three  fingers  of  left  hand  taken  off  while  operating  a  buzz-planer. 
Right  side  strained  while  running  in  fire  practice. 
Right  leg  bruised ;  while  bringing  out  a  machine  on  hoist,  machine  struck 

leg. 
Thira'and  fourth  fingers  crushed,  while  setting  a  fertiliser  drill  frame. 
First  right  finger  cut  while  knocking  out  castings. 
Left  foot  burned  ;  while  pouring  hot  iron,  some  splashed  on  foot. 
Right  ankle  sprained ;  slipped  while  running  to  shut  off  motor. 
Right  arm  cut  and  torn ;  slipped  on  some  pointed  iron. 
Left  eye  burned ;  some  iron  flew  in  it. 
First  and  second  toes  bruised ;  wheel  struck  foot. 
Right  hand  severely  crushed  while  running  trip  hammer. 
Sleeve  caught  in  gears  of  twisting  machine,  causing  a  fiesh  wound  in  arm. 
Two  fingers  taken  off  in  jointer. 

Flesh  torn  off  left  hand  ;  hand  came  in  contact  with  sander. 
Finger  cut  on  edge  of  sand  drum. 
Left  leg  broken  above  knee ;  walked  into  an  elevator  shaft  falling  a 

distance  of  ten  feet. 
Fingers  broken  while  canting  logs. 
Heel  badly  bruised ;  fell  from  second  storey  to  ground,  a  distance  of  ten 

feet. 
Hand  injured,  hit  by  a  piece  of  wood  from  planer. 
Three  toes  broken  by  tumbler  of  hoop-cutting  machine. 

Index  finger  cut  off  between  first  and  second  joint ;  hand  caught 

between  dies  of  power  press. 
Legs  and  arms  badly  burned  ;  while  painting  a  tank  in  a  dark  room  took 

a  lighted  torch  into  the  room  and  fumes  became  ignited . 
Top  partof  finger  cut  off;  finger  caught  between  chain  and  sprocket  of 

pan  conveyor. 
Right  leg  cut  while  helping  to  load  finger  bars. 
Struck  in  jaw  by  lever  while  removing  tumbling  barrels. 
Stepped  on  wire  nail,  which  penetrated  fleshy  partof  foot. 
Left  ear  struck  by  a  piece  of  casting. 
Small  bone  offhand  below  small  finger  broken  in  weaver. 
Thumb  and  second  finger  of  right  hand  bruised  and  big  toe  broken 

while  walking  through  factory  a  ladder  fell  and  struck  him. 
Foot  severely  bruised  ;  caught  in  a  haul-up  log  chain. 
Left  foot  bruised  by  a  car  rail  falling  on  it. 

Left  collarbone  broken  ;  sewer  caved  in  burying  him  to  shoulders. 
Both  thumbs  taken  off  while  working  on  drop  hammer. 
Jawbone  fractured  and  neck  cut ;  a  bar  for  shifting  dies  struck  jaw. 
Right  side  and  thigh  braised  by  a  truck  of  iron . 
Left  leg  bruised  by  a  truck  of  iron. 


No. 


288 
239 

240 

241 
242 
248 
244 
246 
246 
247 
248 
249 
250 

251 

252 
253 

254 
256 

256 
257 
258 
250 
260 
261 
262 
263 
264 
265 
266 
267 

268 
269 
270 

271 
272 
278 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 

284 
286 

286 
287 

288 

289 

290 

291 
292 
293 
294 
295 
296 

297 
298 
299 
300 
301 
302 
808 
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No. 


804 
805 
806 
307 

808 
809 

810 
811 

812 
313 
814 

815 
316 
317 

818 
819 
320 
821 
322 
328 

324 


325 
326 
327 
32S 
329 
330 
331 
332 

383 
334 
335 
386 
887 

838 
339 
340 
841 
342 
843 
344 

845 
816 

847 

848 
349 
850 
351 
352 

353 
354 
355 
356 

357 
358 
359 
360 
361 
362 

363 

364 

365 


Sept.  10. 

Oct.  7. 

"  11. 

Oct.  11. 

Aug.  31. 

Oct.  6. 


6. 
13. 


Sept. 
Oct. 


26. 
15. 


Employer. 


International  Harvester  Co. 

E.  Barber  «fe  Co 

J,  M.  Green  &  Sons,  Limited 


Hamilton . . . 

Toronto 

St.  Thomas.. 


International  Harvester  Co i  Hamilton 


Bean  &  Westlake 

Canada  Foundry  Co.,  Limited 


•■■•^t««< 


Woodstock 
Davenport. 


BusinesB. 


Harvest  Machines. 

Printers 

Lmnber 

Harvest  Machines. 


The  Norton  M'fg  Co Hamilton 


Thomas  Organ  <&  Piano  Co 

James  Dempster 

J.  S.  Findlay 


41 
t( 
It 

«l 
II 
l< 
II 
II 
il 


8 1  Thomas  Fisher 

8 


II 

II 


12 '  Puritan  Laundry  Co.,  Limited . 

18 :  The  Norton  Mfg.  Co 

15 '  The  G.  V.  Oberholtacr  Co 

14 Pincombe  &  Donaldson 

26 

14 


Woodstock 
Toronto  . . . 


Confectioner. 
Foundry 


Tin  Cans. 


Organs  and  Pianos 
Baker 


Owen  Sound ;  Saw-mill 


Westover 


11 
<i 


Stauntons,  Limited 

The  Riordan  Paper  Mill  Co.,  Limited  . . 


25 '  The  Parry  Sound  Lumber  Co. 


11 
II 


26. 

21. 

28. 

27. 

Nov.     1 . 

Oct.    29. 

'*     28. 

"     20. 

'♦  24. 

Nov.  7. 

"  8. 

Oct.  29. 

Nov.  9. 


D.  S.  Perrin  A  Co.,  Limited. . . 
Massey-Harris  Co.,  Limited. . . 
Inteniatlonal  Harv'ester  Co, . . 

The  McLean  Lumber  Co 

The  Norton  M'fg  Co 

McLauchlan  &  Sons  Co 

R.  McRee  Buggy  Co 

The  Gutta  Percha  Rubber  Co 


Toronto  . . 
Hamilton. 
Berlin  . . . . 
Strathroy 
Toronto  .. 
Merritton 


«i 
<i 
II 


Laundry 

Tin  Cans 

Boots  and  Shoes.. 

MUler 

Wall  Paper 

Paper  Mills 


Parry  Sound Lumber 


London  

Toronto 

Hamilton 

Windsor 

Hamilton  ... 
Owen  Sound. 
Plattsvllle  . . . 
Toronto 


Biscuits 

Implements 

Harvest  Machines 

Lumber 

Tin  Cans 

Biscuits,  etc 

Bugeies 

Rubber  Goods 


Canada  Foundry  Co 

Waterous  Engine  Works  Co 

McKinnon  Dash  &  Metal  Co.,  Ltd 

J.  B.  Smith  <Sc  Sons 

Massey-Harris  Co.,  Ltd 


•  •  •  •  I 


Oct. 

Nov. 

II 


Nov.      3. 

4. 

5. 
Sept.      1. 

1. 
Nov.  8. 
Aug.    20. 

Nov.    14. 
16. 

••       16. 

19. 
10. 
14. 
8. 
18. 

15. 
15. 
16. 
19. 

23. 
24. 
26. 
16. 
16. 
12. 

10. 

25. 

1. 


International  Harvester  Co. 


•I 
11 


Davenport 

Brantford 

§t.  Catharines . 

Toronto 

Toronto 


Hamilton 
II 


Foundry  ... 
Engines,  etc 
Hardware  . . 

Lumber 

Implements 


Harvest  Machines. 


•I 
II 


The  Rat  Portage  Lumber  Co 

«i 

The  Ontario  Sewer  Pipe  Co..  Limited . . 
The  Muskoka  Wood  Mfg.  Co 


Rat  Portage 


Toronto  . . . 
Huntsville. 


Lumber 


Sewer  Pipes 
Lumber 


McKinnon  Dash  &  Metal  Co. 
Massey-Harris  Co.,  Limited  . 


St.  Catharines. 
Toronto 


Hardware . . 
Implements 


The  Montrose  Paper  Co.,  Limited -  Thorold <  Fine  Paper 


Rainy  River  Lumber  Co.   . . 
International  Harvester  Co. 


It 
li 


Semmens  &  Evel 

The  Bertram  Engine  Co. 

II 

The  McCiary  Mfg.  Co,  . . 


Rainy  River. 
Hamilton  ... 


•14 
■  I 
It 

Toronto 
•« 

Ix>ndon 
•I 


Lumber 

Harvest  Machines. 


It 


Undertakers 

Engines  and  boUen. 


McKinnon  Dash  &  Metal  Co St.  Catharines. 

The  Canada  Screw  Co Hamilton 

Massey-Harris  Co.,  Limited  ,  Brantford 

Canada  Foundry  Co ]  Davenport 


Stoves,  etc. 


J.  S.  Loughead  &  Son 

The  Western  Foundry  Co. 


Sarnia.... 
Wingham 


Hardware.. 
Screw^  etc 
Implements 
Foundry   .. 


Dec. 


The  Ontario  Sugar  Co '  Berlin 


Spoke  Works 

Foundry 

Sugar 
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Wmtkrn  District  op  Ontario.— Continued. 


Person  Injured. 


Jas.  In^rmm 

Geo.  Robinson... 

Mr.  Henry  

James  Matthews. 


Henry  Westlake. . 
Robert  McCaffrey. 


C.  McMiUan  . 
Wm.  Randall. 


Joseph  lingenfelter 

W.  J.  LeQrand 

-Garfield  Mealey  — 


James  VanEvery 

Elerin  Fiaher 

G.  H.  Raynard  . . 


Katie  Ererton 15 

J.  B.  Gillett 30 

Arthur  Huber 14 

Alfred  Brideau 15 

Joseph  Kettle 

Geo.  A.  Gibson 30 


Geo.  BreHiour 


Georjre  Wood 

Albert  Winters.  . 

Jas.  Murphy 

W.  H.  Steer 

William  Carson.. 
Rachael  Stewart. 
Harr>'  McKie.... 
Thomas  Baxter.. 


J.  Gregory 

Archie  Mooradian. 

F.White 

Robert  McGinnis.  . 
S.  Mingo 


N.  Sarkissian.... 
Thos.  Norman  . . . 
James  Laurie. . . . 
E.  Chapman..... 

Jos.  Garvey 

Luke  Thompson. 
Harry  Lawrence. 


Frank  White 
Ed.  O'Brien  . 


H.  Smith. 


Geo.  Grexton... 
John  H.  Kay ... 

Dan  Monroe 

Thos.  Chapman 
Mr.  Mack 


A.  Agnacknure. . 
Tom  va|:nimu6o . 
George  Braund.. 
W.  Proctor 


Jas.  R.  Bamett. 
Ethel  Ryerson  . . 

Percy  Hicks 

D.  Muir 

James  Gilmour . 
J.  McLaughlin.. 


John  Down. 


Mr.  Armitage 

Dougald  McLean. 


Age. 


27 


28 


21 


20 

65 
16 


23 


17 


1» 
16 


35 
20 

18 
18 

21 
22 
26 
27 
B2' 


ib 

25 
84 
28 
34 


45 
19 


15 
19 


Particulars 


Foot  burned  while  pouring  iron,  some  splashed  on  foot. 

Four  fingers  oi  right  hand  taken  off  while  operating  a  press  feeder. 

Third  and  fourth  fingers  of  left  liand  cut  off  by  a  circular  saw. 

Right  hand  badly  lacerated  and  first  finger  broken  in  two  places,  drop 

nammer  came  down  on  hand. 
Compound  fracture  oi  arm.  caused  by  putting  a  belt  on  pulley. 
While  hooking  patterns  on  to  a  crane,  hand  dipped  between  hook  and 

bale,  bruising  hand. 
Cheek  badly  bruised ;  fell  on  his  face  while  operating  a  machine  rlvetter. 
While  operating  a  small  drop  press,  dropi)ed  die  on  second  finger  of  right 

hand,  slicing  off  nail. 
Small  piece  of  wood  flew  back  from  circular  saw  end  struck  him  in  e^e. 
Lost  three  fingers ;  hand  caught  in  mixing  machine. 
*Was  struck  on  forehead  by  a  piece  of  an  iron  pulley  which  had  broken, 
tCMfether  with  two  other  pulleys.    He  died  two  hours  after  accident. 
♦Killed  by  boiler  explosion. 
♦Killed  by  boiler  explosion. 
Was  thrown  15  feet  over  a  lumber  pile  by  boiler  explosion,  sustaining 

severe  injuries. 
Left  hand  bruised  in  a  mangle. 
Nail  torn  off  finger ;  hand  caught  between  rolls. 
First  finger  of  left  hand  crushed  in  the  sole  moulder. 
Grabbed  hold  of  a  chain  while  in  motion,  which  caught  arm  and  cut  it  off. 
Hand  caught  under  chain  of  lath  machine,  squeezing  it. 
While  working  on  chipper  attempted  to  replace  wood   in  pocket  of 

chipper  and  had  two  fingers  taken  ofl. 
♦While  working  at  lumber  eager  was  struck  in  face  by  sharp  sliver,  pene- 
trating upper  part  of  cheek  to  base  of  brain :  he  was  removed  to 
hospital  and  died  while  operation  was  being  performed. 
Hand  crushed  in  roller  while  removing  goods. 

Head  bruised ;  brick  fell  on  him  while  making  some  alterations  in  boiler. 
First  right  finger  badly  burst :  drop-hammer  came  down  on  finger. 
Second  finger  of  right  hand  taken  off  on  shaper.  and  first  finger  badly  cut. 
Two  middle  fingers  of  right  hand  lacerated  while  operating  a  drop  press. 
Forefinger  of  right  hand  taken  off ;  caught  hand  in  cog  wheel. 
While  operating  a  jointer  had  the  ends  of  four  fingers  taken  off. 
First  finger  of  right  hand  lacerated  while  opening  a  bolt  threading 

machine. 
Leg  sprained ;  beam  rolled  on  it. 
Hands,  legs  and  face  badly  scalded  by  steam. 
Right  foot  burned  by  some  hot  metal. 
Ends  of  three  fingers  of  left  hand  cut  off  on  buzz  planer. 
♦Crushed  in  elevator ;  was  found  wedged  in  the  opposite  side  to  where  he 
would  have  to  stand  to  operate  elevator.  He  died  a  few  moments  after. 
Feet  burned  while  pouring  molten  iron. 

Left  foot  severely  burned  :  while  pouring  iron  some  splashed  on  foot. 
First  left  finger  severely  burst  while  working  on  a  bulldozer. 
Leg  bruised  :  sheet  of  steel  fell  on  leg. 
Leg  broken,  by  sheet  of  steel  falling  on  it. 
Severely  scalded  by  steam  :  a  defective  throttle- valve  burst 
♦While  tailing  from  a  self-feeding  rip  saw  was  struck  in  bowels  by  revolv- 
ing pulley ;  inflammation  set  in,  causing  death. 
Foot  burned  by  some  hot  metal . 
Ankle  sprained ;  while  repairing  steam-pipe  was  standing  on  a  box  which 

moved,  causing  him  to  faJ. 
♦Was  seriously  Injured  In  liquor  tank  room,  heart  displaced ;  died  from 

injuries  a  few  minutes  after. 
End  of  finger  taken  off :  caught  between  log  and  carriage  knee. 
Left  eye  punctured  ;  while  clipping  a  die.  a  piece  flew  up  and  struck  eye. 
Arm  poisoned  and  swollen :  ran  a  piece  of  wire  into  arm. 
Three  fingers  cut :  struck  hand  on  disc  plates. 
Cut  foot  on  swlzig  saw,  it  being  necessary  to  amputate  the  fourth  toe  on 

right  foot. 
Suffering  from  shock,  caused  by  explosion  from  piston  head. 
Suffering  fromshoek.  caused  by  explosion  from  piston  head. 
♦Skull  fractured  by  bursting  of  emery  wheel. 
Flesh  torn  from  second  finger  of  left  hand  to  second  joint,  hand  caught 

under  die. 
Finger-nail  on  first  finger  of  right  hand  taken  off  by  power  press. 
Caught  hand  in  belt  shifter. 
First  finger  of  left  hand  crushed  in  drill . 
Ankle  and  instep  bruised  by  a  crane . 
Foot  squeezed  between  moulding  box  and  partition. 
Left  arm  broken,  caused  by  left  hand,  which  was  gloved,  catching  in 

reamer  and  twisting  arm. 
♦While  oiling  loose  puliev  of  countershaft  came  in  contact  with  shaft,  and 

was  carried  from  ladder  to  ceiling ;  died  following  day. 
Three  fingers  of  right  hand  taken  off  at  first  joint  in  power  squaring 

shears. 
♦While  working,  pinching  up  an  empty  car,  engine  bumped  into  car  at 
which  he  was  working,  killing  him  instantly. 


No. 


804 
305 
306 
307 

308 
809 

810 
311 

312 
313 
314 

315 
316 
317 

318 
319 
320 
321 
322 
823 

324 
325 


326 
327 
328 
329 
330 
381 
332 

333 
334 
335 
336 
887 

338 
339 
340 
341 
342 
343 
844 

345 
346 

847 

348 
349 
350 
351 
352 

353 
354 
355 
356 

357 
358 
859 
360 
361 
362 

363 

364 

365 


♦FaUl 
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No. 


8G6 
367 
368 
369 
370 
371 

872 
373 


374 
375 

376 
377 

378 

379 
380 
381 
882 
383 
384 
385 
386 
887 
388 


889 
890 
391 
392 
393 
894 
395 
396 

397 
398 
399 
400 

401 


Nov.  18. 
Dec.      1. 

1. 

2. 

Nov.    24. 

'*       28. 


Dec. 


It 

<4 
«4 
<« 


Aug. 
Dec. 


Nov. 
<• 

«« 

It 

it 

«t 


Nov. 
Dec. 


21. 
5. 


8. 

7. 

2. 
7. 
6. 


Employer. 


Co. 


The  Bertram  Engine 

Semmens  and  Evel 

The  Dominion  Radiator  Co 

The  Knetchel  Furniture  Co.  Limited. 
International  Harvester  Co 


Massey-Harris  Co. 


McKinnon  Dash  and  Metal  Co. . . 
Hespeler  Furniture  Co.  Limited. 


Canada  Foundry  Co 

Massey  Harris  Co.  Limited . 
North  Bay  Planing  Mill  Co. 


81 Sandf  ord  Furniture  &  Wooden  ware  Co. 

16 United  Factories  Ltd 

6 International  Harvester  Co 

6 •'  

28 1  •'  

14 

9 

7 

6 

12 


«» 
(I 
ti 

it 
ii 
ti 
ti 


17.*, 

20... 

20... 

30... 
21.... 
20.... 
19..., 
12... 


20. 

20. 

3. 

28. 


John  Heard  &  Co. 


The  Vallev  City  Seating  Cy. 

The  United  Factories 

The  McClary  Mfg.  Co 

International  Harvester  Co. 


E.  Leonard  &  Sons. 


if 
i< 


Massey-Harris  Co.,  Limited. 
Shirk  &  Snider 


24 International  Harvester  Co. 


Toronto.. 
Hamilton. 
Toronto. . 
Hanover.. 
Hamilton. 


Toronto. 


St.  Catharines... 
Hespeler 


Toronto. 


North  Bay. 


St.  Thomas. 


Dundas... 
Toronto.. 
London . . 
Hamilton. 


London . 


Toronto. 
Baden . . 


Hamilton. 


Fenelon  Falls ... 

Toronto 

Hamilton 


Business. 


X 

Engines,  &c 

Undertakers 

Radiators 

Furniture 

Harvest  Machines. 

it 
<t 

Implements 

Hardware 

Furniture 

Foundry 

Implements 

Planing  Mill 

Furniture,  Ac 

Brushes,  Sic 

Harvest  Machines. 

it 
tl 
it 
H 
it 
t< 

Wagon  Woodwork 

Office  Fitting! 

Brushes,  &c 

Stoves,  &c 

Harvest  Machinea.. 
it 

It 

ti 

Boilers,  Ac 

Ii 
it 

Implements 

Flour  Mill 

Harvest  Machines.. 


Accidents  during  the  year  IW.— 


17 

18 
19 
20 
21 
22 
23 
24 


Jan.     7. 


2 

3 

4 

5 

6 

7 

II 

8 

9 

10 

11 

12 

13 

14 

Feb 

15 

Jan. 

16 

Feb 

Jan. 
Feb. 


it 
it 

it 
it 
it 


7. 

5. 
11. 
15. 
15. 
24. 
18. 
27. 
12. 
20. 
28. 
29. 

1. 
28. 

5. 


Kemp  Manufacturing  Co. 


The  Firstbrook  Box  Co. 


Toronto 


The  Rathbun  Co j  Deseront^x 

The  Canadian  LrK'omotive  Co.,  Limited <  Kingston  . 


Metal  ware. 


Packing  Boxes. 


The  Firstbrook  Box  Co 
J.  R.  Booth 


Toronto 
Ottawa  . 

Kemp  Manufacturini?  Co '  Toronto 

Frost  A  Wood  Co.,  Limited  '"       " 


Kemp  Manufacturing  Co 

The  Firstbrook  Box  Co 

The  Kemp  Manufacturing  Co 

The  James  Smart  Manufacturing  Co. 
Christie,  Brown  &  Co.,  Limited 


Smith's  Falls, 
it 

Toronto 


Car  Shop 

Locomotive  Worts. 

Packing  Boxes 

Lumber 

Metal  ware 

Implements 


18 ,  The  James  Smart  Mfg.  Co. 


Brockville 


Metal  ware 

Packing  Boxes. 

Metalware 

Hardware 

Biscuits 


Hardware 


Packing  Boxes 


5 I  The  Firstbrook  Box  Co.,  Limited '  Toronto 

5  it  I         it 

10..........  TheRathbunCo !;!....,  Deseronto ;  Cedar  Mill 

5 A.  R.  Clarke  A  Co Toronto Leather  Goods. 

11 1  The  Kemp  Mfg.  Co 

12 1  The  Firstbrook  Box  Co 

12 !  The  Poison  Iron  Works 


ii 


Metalware 

Packing  Boxes... 
Boilermakers,  etc 
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Wbbtbrn  Dismicr  of  Ontaxio. — Continued. 


Persons  Injured. 

Age. 

Particulars. 

No. 

Isaac  Hantley 

25 
80 
28 

Large  toe  of  left  foot  broken- by  a  steel  plate  falling  on  it. 

Fourth  toe  on  left  foot  cutoff  by  saw. 

Back  Injured  by  hoist 

Arm  came  in  contact  with  saw  machine  and  was  badly  c  it  below  elbow. 

Left  leg  burned  by  some  hot  iron. 

Left  leg  severely  bruised :  while  pushing  a  truck  of  iroK,  truck  tipped  on 

leg. 
Two  Angers  crushed  in  a  sheet  metal  press. 
While  operating  a  shaper,  the  second  linger  was  cut  off  nearly  to  the 

first  joint,  and  the  tips  of  first  and  third   fingers  of    right  hand  were 

fomewhat  cut. 
Foot  crushed  in  gears  of  nimbler. 
Shoved  hand  under  drill,  and  drill  passed  through  hand  between  thumb 

and  first  finger. 
Left  teg  scalded  by  walking  into  a  tank  in  which  soft  clay  is  kept. 
While  moving  a  truck  slipped  on  floor,  striking  his  chin. 
Little  finger  cut  off  while  putting  belt  on   moulder  with  machine  in 

motion. 
Three  fingers  of  left  hand  taken  off  In  jointer. 
Met  with  a  slight  accident  on  a  circular  saw. 
Foot  burned  by  some  hot  iron. 

Top  of  first  finger  cut :  while  piling  disc  plates  one  fell  on  finger. 
Ijarge  right  toe  bruised,  some  iron  fell  on  it. 
Finger  badly  burst  while  working  a  press. 
Thumb  and  first  right  finger  cut ;  caujght  in  a  bolt  machine. 
First  left  finger  bruised  by  a  hammer. 
Left  arm  burned  at  wrist  oy  some  hot  iron. 
*While  sawing  fence  pickets,  a  piece  of  wood  in  some  way  caught  *saw, 

and  was  thrown  forward  with  great  force,  striking  him  in  the  abdomen, 

injuring  him  internally  to  such  an  extent  that  he  died. 
Two  fingers  ofn  left  hand  lacerated  with  f rizzer. 
Finger  cut  on  a  hurl  cutter  in  broom  depart.ment. 
Third  finger  of  left  hand  taken  off  by  a  press. 
Left  hand  bruised  while  working  at  a  core  box. 
Thumb  crushed  at  end :  caught  under  punch  press. 
Finger  badly  bruised ;  caught  between  drill  and  casting. 
Top  of  first  right  finger  taken  off  while  working  on  punch  press. 
Back  and'arm  burned,  his  clothes  became  ignited  by  coming  in  contact 

with  gas  jet. 
Hand  severely  wounded  in  boiler  room. 
Foot  injured  in  boiler  room. 
Fell  from  tower  stairs  to  roof,  bruising  his  knee. 
*Clothing  caught  in  main  shafting,  and  he  was  wound  around  shaft,  and 

InstanUy  killed. 
Lips  and  mouth  severely  cut  with  shovel. 

366 

Robert  Mack 

867  ■ 

N.  Brooks 

36ft 

John  Walls 

369 

John  Sullivan 

40 
88 

39 

370 

Geo.  Ouloria 

A .  Hambunr 

371 
372 

J.  H.  Pennock 

H   Cunninflrham 

18 

873 
374 

Cbas.  Sachs 

A .  Colmer 

375 
376 

G.  R.  Smith 

367 

William  Rourke 

378 

J   L.  Thomnson 

379 

Jos.  Galbraith 

380 

Steve  Laszlo 

Chas.  Wilson 

39 
31 
22 
21 
15 
44 
20 

381 
382 

Herbert  Crowther 

383 

J .  Stevenson  ., 

384 

Chas.  Emerv 

385 

Z.  Lebnim  '        

386 

P.  Dillon 

387 

John  Ewiss 

John  Holmes 

20 

388 
389 

W.  CoUinson 

390 

Albert  Jolly 

22 
29 
16 
22 
69 

391 

Ed. Jones 

^9*2 

W.  T.  Sweeney 

393 

PhAJi.  Trlsnott.  .,-.,,...•.,,. 

394 

PYancis  Waller 

895 

John  Mcintosh 

396 

T.  Clavton 

397 

T.  Keiinaugh 

898 

Geo.  Morton 

899 

Jacob  Jamieson 

400 

J.  Louberk 

38 

401 

EaSTTBRN   DlflTHICT  OP    ONTARIO. 


Patrick  Lane. 


Charles  Greig. . . . 

John  Nerval 

William  Blake... 
Anson  Allore.... 

S.  W.  Brooks 

Walter  Ross 

Gufllaume  Cote. . 
John  Clayton.... 

James  King 

Wm.  Tweedle 

Martin  Kennedy. 
James  Jackson. . . 

Robert  Smith 

Leo  Boulger 

Marcus  Tripp.... 


John  Hall 


Isaac  Jackson  . 
John  Miller  . . . 
Alex.  Wllkins . 
Arthur  Wells . . 
Harry  Minns . . 
John  Clarke... 
Thomas  Oliver 


First  joint  of  first  finger  on  right  hand  cut  off  by  a  press  while  making 

dipper  noses. 
Knuckle  on  right  hand  cut  while  putting  comers  on  oblong  dinner  pails. 
Thumb  of  left  nand  bruised  on  squeezer  machine. 
Tops  of  middle  fingers  of  left  hand  crushed  by  printing  press. 
Back  badly  bruisea  by  broken  timber. 

Two  ribs  broken  ;  whUe  working  on  a  frame  drill,  caught  in  machinery. 
Left  hand  cut  at  se<»nd  joint  on  rip  saw. 
Flesh  cut  on  side  came  against  a  saw. 

Thumb  on  left  hand  cut,  while  removing  a  truck  of  black  iron  off  elevator. 
Tips  of  second  and  third  fingers  taken  off  while  in  the  act  of  oiling  jointer. 
Right  hand  seriously  lacerated,  being  struck  by  a  block  from  saw. 
First  joint  on  first  finger  of  right  hand  bruised  while  working  at  a  press. 
Thumb  of  right  hand  bruised  on  printing  machine. 
Left  eye  burnt  while  pwuring  metal  into  moulds. 

Was  sharpening  a  bar  of  iron  when  It  slipped  and  cut  palm  of  right  hand. 
Jumped  on  elevator  when  It  was  in  motion,  and  dropped  a  distance  of 

about  two  flats.    No  bones  broken,  but  badly  shaken  up. 
Shin  badly  Injured ;  while  trucking  a  heavy  bbx  truck  overturned,  box 

striking  him. 
Middle  fingers  on  right  hand  cut  at  top  on  rip  saw. 
Three  front  fingers  of  left  hand  crushed  on  trimmer  machine. 
Head  bruii^  and  arms  sprained :  fell  from  a  ladder. 
Left  hand  and  arm  burned  ;  big  flames  flying  back  out  of  furnace  door. 
Bruised  instep  of  left  foot  while  placing  scales. 
Knee  of  right  leg  cut  on  rip  saw. 
Compound  fracture  of  shin  bone ;  while  working  planer,  stepped  into  bed 

while  machine  was  in  motion. 


•  Fatal. 


2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 
19 
20 
21 
22 
23 
24 
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THE  REPORTS  OF  THE 


No.  8 


Accidents  during  the  Year  1904.— 


No. 


25 

26 

27 
28 
29 
30 

31 
32 

33 
U 

35 
36 
37 

38 
39 
40 

41 

42 
43 
44 
45 
46 

47 

4b 

49 
50 
51 
52 

53 
54 

55 
56 

57 
58 
59 
60 

61 
62 
63 

64 


65 
66 

67 

68 

69 


70 
71 
72 
73 
74 
75 
76 
77 

78 
79 


Date. 


Feb.    15. 
16. 


<4 
ti 
•  • 
<4 

it 
tl 

tl 

(< 

ti 

<< 
«l 


!• 
II 
it 
.« 

II 
tl 

11 

II 

ti 
11 
l< 

II 

II 
11 
it 

•I 


il 
11 


6. 
17. 
18. 
15. 

19. 
20. 

11. 

11. 

28. 
11. 
19. 


28. 

23, 

Jan.     12. 

Feb.     25. 

21. 
Jan.     13. 
Feb.      5 
Mar.      7. 


Employer. 


The  Kemp  Mfg.  Co. . . 
Chrlfitie  Brown  &  Co. 


The  Rathbun  Co 

The  Flrstbrook  Box  Co 

Canadian  General  Electric  Co. 


The  Ottawa  Car  Co.,  Ltd 

The  Canadian  Locomotive  Co. 

The  Frost  <fe  Wood  Co 


Kemp  Mfg.  Co 

Mitchell  &  Wilson 

The  Trent  Valley  Woolen  Co. 


The  Firstbrook  Box  Co  

Montreal  Transportation  Co. 
The  Ottawa  Car  Co.,  Ltd 


1  The  Gendron  Mfg.  Co 

The  Cornwall  Furniture  Co 


Feb.     24. 
Mar.      9. 


10. 
10. 
14. 

4. 

15. 
13. 

18. 
14. 

21. 
22. 
18. 
21. 

28. 
25. 
26. 

29. 


10. 
29. 


Kemp  Mfg.  Co 

Canadian  General  Electric  Co. 


The  James  Smart  Mfg,  Co. 
The  Gendron  Mfg.  Co 


The  Firstbrook  Box  Co.,  Limited. 


Kemp  Mfg.  Co 

The  Ottawa  Car  Co.,  Limited. 


The  Firstbrook  Box  Co 

The  Canadian  Portland  Cement  Co. 


The  Firstbrook  Box  Co. . . 
The  James  Smart  Mfg.  Co. 


The  FiiBtbrook  Box  Co.,  Ltd. 


The  Canadian  Portland  Cement  Co. 
Stormont  Cotton  Mill 


The  Firstbrook  Box  Co 

The  Canadian  Colored  Cotton  Co. 
John  Briggs  &  Son  


Canadian  General  Electric  Co. 


80 
81    I 


it 

25 

II 

23 

April 

4 

March  28 

April 
tl 

3 

7 

II 

6 

II 

8 

tl 

6 

II 

6 

March  28 

April  n 

II 

7 

It 

14 

II 

13 

The  Canadian  Portland  Cement  Co. 
Canadian  General  Electric  Co 


J.  Oliver  &  Sons,  Ltd. 
The  Frost  &  Wood  Co. 
J.  R.  Booth 


The  James  Smart  Mfg.  Co 

Canadian  Portland  Cement  Co. 

The  Itathbun  Co 

Canadian  Portland  Cement  Co. 

The  Auburn  Woolen  Co 

C.  Wilson  &  Son 

J.  &  J.  Taylor 

The  Durham  Rubber  Co 


Place. 


Toronto 


Deseronto 
Toronto  . . 
Peterboro 


Ottawa . . 
Kingston 


Smith  Falls. 


Toronto 

Gananoque  .. 
Campbeliford 

Toronto 

ti 

Kingston 

Ottawa 


Toronto  . . 

Cornwall . 

11 

Toronto  . . 
Peterboro. 


Brock  ville. 
Toronto  ... 


11 
It 
II 


Ottawa. 


Toronto  .. 
Deseronto 


Toronto  . . , 
Brockville 


Toronto 


Marlbank 
Cornwall . 


Toronto  . . 
Cornwall  . 
Brockville 


Peterboro. 


Marlbank 
Peterboro. 


Ottawa 

Smith's  Falls. 
Ottawa 


The  Firstbrook  Box  Co. 
Don  Paper  Mills  Co. . . . 


Canadian  General  Electric  Co. 


Brockville. 
Marlbank  . 
Deseronto  . 
Marlbank  . 
Peterboro.. 
Toronto  ... 


Bowmanville. 


Toronto 
It 


Peterboro 


Business. 


Metal  ware 

Biscuits 

Cement  Works 

Packing  Boxes 

Electric  W-orka 

it 

Car  Works 

Locomotives 

Implements 

11 

Metal  ware 

Lumber 

Woolen  Goods 

Packing  Boxes 

II 

Grain  &  Gen.  Forwarden. 
Car  Shop 

Vehicles,  etc 

Furniture 

II 

Metal  ware 

Electric  Machines 

Hardware 

Vehicles  and  Famiture . . 

Packing  Boxes 

It 

Metalware 

Car  Works 

Packing  Boxes 

Cement  Works 

Packing  Boxes 

Hardware,  etc 

Packing  Boxes 

tl 

Cement  Works 

Cotton  Mill 

Packing  Boxes 

Cotton  Mills 

Woodwork 

Electric  Works 

Cement  Works 

Electric  Works • 

Furniture 

Implements 

'Lumber 

Hardware 

Cement  Worka 

Cedar  Mill 

Cement  Works 

Woolen  MiU 

Scales,  etc 

Safe  Works / 

Rubber  Goods 

Packing  Boxes 

Paper  Mills 

Electric  Works 

11 
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Eastern  District  of  Ontario. — Continued. 


Cha&  Nuthall 
F.  Smith 


D.  Pringle 

William  Lindsay 

H.  Harris 

P.  White 


C.  Heath 

Harry  Patterson. 


D.  Thompson. 
L.  Hurst 


John  Postle 

R.  J.  Webster. . 
A.  E.  Camrlke 


William  Parsons. 
Richard  Bolitto  . 
Phillip  Jarmlls  . 


W.  Willett. 


Milton  Green. 
E.  H.  Silsmer 

M.  Spech 

Wm.  Culford  . 
Hugh  Fuller . 


Ed.  ThomM)n . 
Airhie  PUch. . 


Henry  Col  well.  . 
Jam(«  Duesberry. 
W.  H.  Balfor.... 
A.  Lamontagne  . 


Frederic  Chowen. 
Joeeph  Bulmer  . . , 


James  Taylor  . . . 
Walter  Kennedy. 

Robert  Twedell  . 
George  Gearey . . . 

Luther  Sweet 

Julia  Dutemple . 


Henry  Moss  . 
James  Riley  . 
Charles  Brett 

£.  A.Greene 


Sidney  Flynn 
A.  Craig 


James  Quale.... 
Howard  Ringer 
George  Morin  . . 


Ed.  Rathwell 

N.  Maqnett  ..' 

James  Doyle 

Nicholas  Rouzie. . . . 

Maggie  Walsh 

Henry  Playter 

Samuel  Gervln 

Philip  Alcumbrack. 


Alexander  Lee 
Chas  Bums 


H.  W.  Christie. 


W.  Bryant. 


60 

82 
84 
25 
22 

17 


22 


19 
26 

17 


32 
21 
38 
19 

20 
36 
22 

20 


44 
17 


15 


88 
42 
20 
42 
22 
28 


21 
21 

35 

22 


Four  fingers  of  right  hand  crushed  by  a  press  while  stamping  of  pail 

bottoms. 
Fractured  rilis  lust  below  left  shoulder  blade,  end  of  one  rib  penetrating 

lung ;  fell  wnen  moving  dough  tub. 
Arm  bruised  and  thumb  broken :  slipped,  and  conveyor  caught  arm. 
Jageed  cut  on  face  of  thumb  of  right  hand. 
BacK  strained  :  slipped  from  ladder. 
Left  arm  burned  aoout  8  inches  from  wrist ;  while  pulling  out  a  motor 

switch  it  arched  across  causing  a  flash,  burning  arm. 
Middle  finger  of  right  band  cut  off  at  first  Joint  on  buzz-planer. 
Right  arm  broken,  while  engaged   in  hoisting  some   material :  chain 

slipped  and  he  was  caught  in  It. 
While  working  at  steam  drop  had  thumb  crushed. 
Three  fingers  and  two  small  bones  of  right  hand  broken ;  while  working 

at  steam  drop,  the  drop  fell  on  hand. 
First  finger  of  right  hand  crushed  by  a  drop  hammer. 
Thumb  and  part  of  hand  cut  on  the  "Universal  Wood-worker." 
Caught  arm  In  cylinder  of  wool  picker,  breaking  it  at  the  wrist,  and  tear 

Ing  fingers  badly. 
Lower  joint  on  thumb  of  left  hand  fractured  ;  was  struck  by  a  board. 
Thumb  of  left  hand  bruised ;  pile  of  boards  fell  on  arm. 
*Whlle  oiling  bearings  of  main  shaft,  clothing  caught  on  shaft,  winding 

him  around  shaft,  and  causing  instant  death. 
Cut  side  of  hand  opposfte  thumb  about  one  inch,  while  ripping  a  piece  of 

oak  on  ripsaw. 
Wrist  of  left  arm  cut  by  a  milling  cutter. 
Finger  cut  on  ripsaw. 
Thumb  cut  on  npsaw. 

Right  foot  crushed,  caught  between  elevator  and  ground  floor. 
Index  finger  of  left  hand  badly  lacerated  and  broken  at  first  joint ;  while 

carrjing  a  coil  into  oven,  tripped  and  jammed  finger  agaiii-st  fl(X)r. 
Left  foot  burned ;  while  pouring  molten  metal  some  spilled  on  boot. 
Middle,  third  and  small  fingers  of  right  hand  caught  at  the  back  of  the 

nails  of  each  finger  while  working  on  a  press. 
Jagged  cut  on  back  of  left  hand  by  rip-saw. 
Jagged  cut  on  face  of  thumb  of  right  hand  on  cross  cut  saw. 
Half  of  nail  of  second  finger  of  left  hand  crushed  off  by  a  press. 
Right  leg  sprained  ;  fell  off  elevator  while  lowering  it  with  a  load  of 

wheels ;  elevator  dropped  about  five  feet  stopping  suddenly. 
Part  of  first  finger  on  left  hand  taken  off  on  cross  cut  saw. 
First  finger  of  right  hand  off  at  first  Joint,  second  and  third  fingers  off 
complete  ;  fourth  finger  badly  jammed  ;  hand  caught  In  coal  crusher. 
Third  and  fourth  fingers  of  right  hand  cut  on  top,  on  rip-saw. 
While  grinding  stove  plate,  right  hand  was  caught  between  wheel  and 

casting,  tearing  the  nand  badly. 
Muscles  of  right  fore  arm  strained  on  automatic  machine. 
Top  of  first  finger  on  left  hand  taken  off  below  nail  on  rip  saw. 
Right  knee  injured  :  caught  in  pulley,  putting  on  belt. 
Forefinger  of  right  nand  taken  off  while  cleaning  slubblng  frame  when 

in  motion. 
Jagged  cut  inside  of  thumb  of  right  hand,  on  buzz-planer. 
•Killed  by  falling  into  rope  nice. 
First  Joint  of  third   finger   amputated ;    caught  in   cylinder  sanding 

machine. 
Right  and  left  hands  burned,  and  head  cut,  w^hile  repairing  a  switch , 
in  some  way,  it  got  across  terminals  of  a  switch,  receiving  2,300  volts 
across  body. 
Back  sprained,  slipped  while  carrying  a  bag  of  cement. 
Index  finger  of  left  nand  laceratea  at  end  ;  while  planing  a  small  piece  of 

wood,  hand  slipped  against  knives. 
Lost  parts  of  three  fingers  and  thumb  of  right  hand  while  operating  a 

rip-saw. 
Tops  of  second  and  third  fingers  of  left  hand  badly  lacemted ;  came  in 

contact  with  gearing. 
*Hand  caught  in  carrier,  while  picking  out  blocks.  He  was  drawn  beneath 
the  floor,  and  must  have  rolled  into  the  water  raceway  and  into  the 
river,  and  was  drowned. 
Hand  punctured  with  vent  wire. 
Right  knee  jammed ;  slipped  while  lifting  barrel  of  oil. 
First,  third  and  fourih  fingers  of  right  hand  cut  on  shingle  machine. 
Left  hand  jammed  and  thumb  broken  while  coupling  dump  cars. 
Left  hand  caught  in  pullev  slot ;  end  of  finger  taken  off. 
Compound  fracture  of  both  legs ;  caused  by  elevator  falling  on  him. 
Leg  broken :  plate  fell  on  leg  while  lifting  from  truck  to  fioor. 
Face  burned  oy  an  electric  spark  from  unfolding  of  rubber,  caused  by 

explosion  of  naptha  gas. 
First  finger  of  right  hand  cut  inside  at  second  joint  on  pin  machine. 
Nail  taken  off  one  finger  and  other  finger  bruised;  while  taking  paper 

from  the  callender  hand  caught  in  machine. 
Stomach  bruised  at  top,  and  left  arm  bruised  above  wrist;   fell  while 

lifting  a  casting. 
Forehead  badly  bruLsed  and  cut ;  in  lifting  a  stick  of  timber,  stick  slipped 
and  knocked  him  down.  

»  Fatal" 


26 

27 
28 
29 
80 

81 

82 

33 
84 

35 
36 
87 

88 
39 
40 

41 

42 
43 
44 
45 
46 

47 

48 

49 
50 
51 
52 

53 
54 

55 
57 

57 
58 
69 
60 

61 
62 
63 

64 


65 
66 

67 

68 

69 


70 
71 
72 
78 
74 
75 
76 
77 

78 
79 

80 

81 
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No.  ' 


82 
83 
84 
85 
86 

87 

88 
89 

90 
91 
92 
93 
94 
95 


96 

97 

98 

99 

100 

101 
102 

103 

104 
105 
106 
107 
108 
109 
110 

111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 


I 


Date. 


Employer. 


Place. 


April  18 •  Kemp  Mfg.  Co 

••     18 The  Flratbrook  Box  Co. 

•'     18 ' 

'•      9 The  Rathbun  Co. 


20. 
20. 
21, 


Canadian  General  Electric  Co. 


Toronto 


BiLsincas. 


Metal  ware 

Packing  Boxes 


Di»«eronto ;    Cedar  Mill 

Peterboro •    Electric  Works. 


Toronto  Paper  M'fg.  Co '    Cornwall 


22 The  Flratbrook  Box  Co. 


"     21 Canadian  Portland  Cement  Co. 

'♦     29 Kemp  Mf  g  Co 

•*     28 The  Firslbrook  Box  Co. 


May  3  . . 
April  25. 
May  4  .. 


Apr.  27. 

May  5. 
"      5. 


it 


It 


5. 
9. 


10. 
4. 


Kemp  M'fg.  Co 

The  Rathbun  Co 

The  BIrcl  Woollen  MCI  Co.,  Ltd 


The  James  Smart  M'fg.  Co. 
The  Flratbrook  Box  Co 


Kemp  M'fg  Co 

Canadian  General  Electric  Co. 


8 The  Durham  Rub]>er  Co.,  Ltd. 


«'    12 Toronto  Paper  M'fg  Co — 

"    13 Canadian  General  Electric 


ii 


17. 
17. 
Apr.  28 


The  Flratbrook  Box  Co 


The  James  Smart  M'fg  Co. 


May  20 The  Rathbun  Co 

-16 i  The  Eclipse  M'fg  Co 


20. 


Paper  Milbs. 


Toronto '  Packing  Boxc« 

Marlbank '•  Cement  Works 

Toronto Metal  ware 

■  Packing  Boxes 

"        Metal  ware....- 

Deseronto ,  Sash  Factorv . . 

Braeebridge Woollen  Mills . 


Brockville 


Toronto 
(t 


Hardware 

Packing  Boxi-s. 


t( 

ti 


Peterboro. 


Metal  ware  

Electric  Works 


Bowmanville  .... 


Cornwall . 

Peterboro 

Torontt^... 


Rubber  Goods 


Brockville 
Deseronto 
Ottawa  . . . 


Paper  Mill 

Electric  Works 
Packing  Boxofi 


Hardware . 
Cedar  Mill. 
Furniture  . 


(< 
it 
ti 
It 
If 
It 
It 
11 
It 
II 
II 


12 1  A.  R.  Clarke 

25 The  Firstbrook  Box  Co 

7 — ,  The  James  Smart  M'fg  Co 

27 The  Rathbun  Co 

25 The  Canadian  Portland  Cement  Co . 

27 KempjI'fgCo 

16. 
17. 


The  KroBt  &  Wood  Co. . 
The  (iendron  M'fg  Co. 
19 '  The  Firstbrook  Box  Co 


28. 
SO. 


May 
June 


125    I  May 


126    ; 

127 
128 
129 
130 
181 
132 
183 
134 

135 
136 

187 
138 
139 

140 

141 
142 


81. 
1. 

19. 

11. 


June 


It 
ii 
11 
II 
it 
It 

i< 

i< 

it 

<< 


Canadian  Portland  Cement  Co 
Canadian  General  Electric  Co. 


The  Flratbrook  Box  Co 

Farmere'  Co-operative  Harvesting  Ma- 
chine Co 

The  James  Smart  Mfg  Co 


Toronto 


Brockville . . 
Deaenmto... 
Marlbank... 

Toronto 

Smith  Palls. 
Toronto 


Marlbank 
Peterboro. 


Toronto 
Whitby. 


Leather  Goods. . . 
Packing  Boxes .. 

Hardware , 

Box  Factor>' 

Cement  Works. . . 

Metal  ware 

Implements 

Furniture,  etc ... . 
Packing  Boxes . . . 
Cement  Works  ... 
Electric  Works... 


Packing  Boxes 
Binder  Twine  . 


W.  Howard  Reynolds 
Kemp  Mfg.  Co 


Brockville. 
Verona  . . . , 
Toronto  . . , 


The  Firatbrook  Box  Co. 

7 ;  Kemp  Mfg.  Co ' 

6 !  Cornwall  Furniture  Co. 

I  The  Firatbrook  Box  Co. 


/. 
7. 

8. 

7. 
10. 

14 


Canadian  General  Electric  Co. 


Canadian  Pacific  Railway  Co. 
Christie,  Brown  <&  Co 


Hardware 

Cheese  Boxes.. 
Metal  ware 


Cornwall 
Toronto . 


Peterboro 

Perth 

Toronto  .. 


The  Firatbrook  Box  Co. 

14 Toronto  Paper  Mfg.  Oo . 

14 The  Poison  Iron  Works . 


Cornwall 
Toronto  . 


7 Duval's  Cheese  Box  Co. 


It 
11 


Packing  Boxes 

Metal  ware 

Furniture 

Packing  Boxes 


Electric  Works 


Car  Works. 
Biscuits  ... 


Packing  Boxes... 

Paper  Mills 

Boilermakers,  etc. 


Newington Cheese  Boxes. 


17 The  (Canadian  Colored  Cotton  Co. ,  Ltd . 

n..'. Canadian  General  Electric  Co 


Cornwall . 
Peterboro 


Cotton  Mills... 
Electric  Works 
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Eahtbrx  District  of  Ontario. — Continued. 


Peraon  Injured. 


'  Age. 


Alfx  Wadcrett 18 


William  Manuel. 

Ross  Leach 

John  Qartland 
\V.  Bryant 


X.  F.  Corrin 


21 
17 
45 
22 

20 


John  Zeran 

Lloyd  Sea nlon 15 

Wm.  Yat«5 1  22 

John  Hatton 23 

Richard  Bolitto 24 

Richard  Johnson 18 


Thomas  McNeils 
John  Haward  . . . 


2& 
15 


(linton  Lennox i    86 


John  Fletcher 19 

Henry  McDonald <  18 

William  Nixon 21 

Walter  James i  21 

D.C.  Findlay |  21 

J.  Haniahan  81 

Chas.  Bagnall 17 

Fred.  Roe  55 

F.  Meadows 29 

William  Bradahaw 24 

Timothy  Leweu 28 

William  Joy -^8 

Claude  Dellne    . . ; 16 

L.  Lafleur 1  ic 

E.  Cote 1  17 

Samuel  Miller 40 

Pieman  Whalen 25 

Robert  Clarke 30 

Bronridge ,  20 

Roy  Marsh !  17 

Wilmot  Andrews 30 

Leslie  Paul 

John  Price 28 

WilliamCarr 21 

.^.  M.  Flynn 41 

Thomas  Desautel (30 


AVilliamCarr 21 

Charles  Eaatley 


Thcmas  Doyle 
bidncy  Keech, 


William  Hunt 2« 

Robert  Thompson 43 

JameHTinnctt 24 

Arthur  Robert* 20 

(Jeorge  Hanton 

Arthur  Warner 21 

charlcK  Rumohr 21 

J.  Williams 


JohnA.  Wilaon 23 

Albert  Smith 51 


30 


William  H.  Brown 

William  Bolton 

C.  C.  Aldildge \    45 


John  Waldruflf 

Albert  Pavette 
Fred.  Rlcnes  . . 


30 
19 


Particulars. 


5  Fact. 


First  Anger  on  left  hand  crashed  by  a  press. 

Thumb  of  right  hand  cut  on  trimmer  machine. 

Fourth  and  fifth  fingers  of  right  hand  cut  at  top  on  trimmer  machine. 

Top  of  thumb  on  rignt  hand  taken  ofT  on  bolt  cutter. 

Forehead  badly  braised  and  cut ;  in  lifting  a  stick  of  timber,  stick  slipped 

and  knocked  him  down. 
Arm  badly  lacerated  at  elbow :  leaned  against  revolving  gears,  catching 

arm. 
ImH  arm  broken  by  the  caving  in  of  a  brick  arch. 
Deep  gaah  across  fleshy  part  of  arm  below  enx)W ;  also  cut  at  elbow  Joint 

on  croBH-cut  saw. 
Bone  of  necond  finger  on  left  hand  bruised ;  hand  caught  in  dump  car. 
First  joint  on  second  finger  of  right  hand  cut  while  working  a  press. 
Top  of  thumb  under  nail  of  right  hand  cut  on  rip  saw. 
Second  and  third  fingers  crushed  while  making  stminers,  by  a  press. 
First  finger  of  right  <hand  cut ;  knife  flew  ofT  sticker. 
Went  into  picker  room,  where  his  brotheMn-law  was  picking;  walked 

around  to  the  back  of  the  picker  where  the  wool  was  coming  out.  and 

put  his  right  hand  into  the  opening:    the  hand  was  completely 

smashed,  and  had  to  be  taken  off  Just  above  wrist. 
Chest  and  right  side  scalded ;  water  in  pig  pot  caused  molten  metal  to 

explode. 
Middle  finger  of  right  hand  cut  under  flrst  joint  on  trimmer  machine. 
Three  fingers  of  left  hand  bruised  on  groover  machine. 
Third  ana  fourth  fingers  of  left  hand  cut  at  top  on  trimmer  machine. 
Half  n^  on  first  finger  of  right  hand  cut  ofT  while  trimming  palls  with  a 

press. 
Right  hand  badly  burned  bv  a  short  circuit  while  pulling  a  switch. 
Left  eyeball  cut ;  while  chipping  a  small  piece  of  wire,  piece  strack  him 

in  eye. 
Finger  severely  cut ;  caught  finger  between  roll  and  frame  of  packing 

machine. 
Foot  and  leg  scalded,  by  stepping  into  hot  bleach  liquor. 
Toe  of  right  foot  broken,  a  heavy  casting  fell  on  it. 
Bruise  on  chest,  caused  by  hand-hold  machine. 
Thumb  of  left  hand  crushed  by  door  of  car. 
Molten  metal  spilled  on  boot  and  burned  foot  badly. 
First  and  second  fingers  of  right  hand  lacerated  on  shingle  mill. 
Tops  of  second,  third  and  fourth  fingers  of  right  hand  taken  off,  while  op- 
crating  a  press. 
Lost  tip  of  second  finger,  and  cut  side  of  third  finger,  while  operating  a 

button-making  machine. 
I^f  t  foot  badly  bruised,  by  a  cylinder  falling  on  it 
Jagged  cut  on  top  of  little  finger  of  left  hand,  on  shaper  machine. 
Crushed  right  hand  between  punch  and  steel  bar. 
Finger  and  thumb  lacerated,  nand  slipped  on  saw. 
Thumb  nail  torn  off  left  hand,  hand  caught  in  dumping  car. 
First  finger  of  right  hand  and  part  of  nail  cut  off.  by  a  press. 
Foot  burned  badly,  some  molten  iron  spilled  on  it. 
Index  finger  of  leit  hand  crushed  while  working  at  a  press. 
First  finger  of  right  hand  cut  on  groover  machine. 
Left  foot  and  leg  bruised ;  slipped:  while  carrying  machinery. 
Thumb  of  left  hand  ground  off  to  first  joint,  while  grinding  steel ;  thumb 

caught  between  rest  and  wheel.     . 
Jagged  cut  on  face  of  left  hand,  on  gang  saw. 
Seriously  injured  by  the  bursting  of  an  emery  wheel. 

*Wa8  strack  in  lower  part  of  body  by  a  chisel,  causing  a  strangulated 

hernia,  from  which  he  died. 
While  putting  loose  key  in  crank,  shaft  of  chopper  fell,  and  cut  his  foot  off 

at  ankle. 
Left  leg  scalded  by  stepping  in  tank  of  water  near  smelters. 
Left  eye  strack  by  a4-mch  nail  while  making  a  table. 
Top  of  third  finger  of  left  hand  bruised  on  automatic  machine. 
Thumb  and  first  finger  of  right  hand  crashed  by  a  press. 
Struck  in  the  at>domen  by  a  piece  of  wood  flying  back  from  rip  saw. 
Jugged  cut  inside  of  thumb  of  right  hand,  on  rip  saw. 
Muscles  of  right  arm  strained  on  planer  machine. 
Eye  ball  badly  cut  and  bruised,  while  tightening  a  nut,  wrench  slipped 

and  struck  eye. 
While  building  cats  strack  a  nail  with  hammer  which  pierced  his  foot. 
Fell  in  tank  of  hot  water ;  while  standing  on  edge  or  tank  foot  slipped 

and  he  fell  in,  burning  arm  and  leg. 
Fourth  and  fifth  fingers  of  right  hand  cut  (wi  shapi'r  machine. 
Forefinger  badly  torn  in  teeth  of  «»iw, 
Third  finger  amputtited  at  si'cond  joint  and  second  finger  badly  crashed  ; 

fingers  caught  in  gears. 
*Fell  feet  first  Into  a  huge  vat  where  logs  are  boiled,  and  waa  literally 

cooked  from  waist  down  ;  died  forty  hours  after. 
Palm  of  hand  cut  badly  ;  caught  between  belt  and  idler  pulley.  . 
Left  hand  badly  lacerated  ;  braised,  and  bones  in  back  of  hand  broken  : 

hand  caught  In  revolving  parallel  bars. 

*  Fatal. 


No. 


82 
tfS 
84 
86 

86 

87 

88 
89 

90 
91 
92 
98 
M 
95 


96 

m 

96 

99 

lOO 

101 
102 

103. 

104 
105 
106 
107 
108 
109 

no 

111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 

125 

126 

127 
12K 
129 
180 
131 
132 
183 
184 

185 
186 

137 
138 
189 

140 

141 
142 
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No. 


148 
144 
145 
14fi 
147 
148 
149 
150 
151 

152 

153 

154 
155 

156 
157 
158 

159 

160 
161 
162 
168 

164 

165 

>166 

167 

168 
169 
170 
171 
1T2 
173 
174 
176 
176 
177 

178 
179 
180 

181 
182 
183 

184  ! 

186 
186 
187 

188 

189 

190 
191 

192  ' 

193  t 


194 
196 
196 
197 
196 
199 
200 
201 
202 
-203 
204 

295 
206 


Dftte. 


I 


June  20 

♦'       20      

••       20 

"       20 

••       '28 

21 

20 

4 

29 

*•     29 

"     29 

July     4 

"        6.... 

June  23 

»•     27 

July  17 

June  23 

July  14 

June   6 

••     13 

July     1 

"      14 

8 

5 

5 

5 

5 

Auir.    2 

July  22 

Aujr>    5 

July  16 

'•      16 

6 

Aug.    6 

6 

July  29 

••      22 

July  27 

Auir.    2 

July    2 

June  29 

July  18 

« 

Aug.    9 

9  

"       « 

July  28 

Auir.    5 

•'      12 

"      16 

•♦      16 

•'      16 

"      24 

"      28 

'♦      25 

"      19 

*•      26 

•'      25 

••      26 

"      26 

"      31 

Sept.    2 

(J 

6 

Employer. 


Place. 


Bosinefls. 


Toronto 


Kemp  Mfg.  Co 

The  Fiwt brook  Box  Co I  " 

Canadian  General  Electric  Co •    Peterboro. 


Toronto  Paper  Mfg.  Co 

Ttie  Rathbun  Co 

Frost  &  Wood  Co 

The  Canadian  Portland  Cement  Co. 
A.  HuckleB  A  Co 


Metalware 

Packing  Boxes 
Electric  Works. 


Cornwall 

Deflcronto  . . . 
Smith's  Falls 
Marlbank  ... 
Ottawa 


Fensom  Eleyator  Co 

Canadian  Portland  Clement  Co 


Toronto  Paper  Mfg.  Co. 
The  Firstbrook  Box  Co 

Christie  Brown  A  Co  . . 

The  Rathbun  Co 

Christie  Brown  A  Co  . . , 


Toronto  . . 

Marlbank 

Cornwall 
Toronto  . . 


Deseronto 
Toronto  . . 


The  Firstbrook  Box  Co. 
The  Eclipse  Mfg.  Co. . . . 


Ottawa 


The  Trent  Valley  Mfg  Co Campbellford  ... 


The  Canadian  Locomotiye  Co i 

The  Canadian  Portland  Cement  Co  . . . 
PeterH  A  Cains •. 


The  Firstbrook  Box  Co 


The  Rathbun  Co 

Canadian  Pacific  Railway  Co  . 
(Canadian  General  Electric  Co. 


Kingston  . 
Marlbank  . 
Hallburton 


<■ 
Toronto 


«• 
«« 


Paper  Mills 

Shingle  Mill 

Implements 

Cement  Works  ... 
Grocera'  Specialtic 


Eleyators  

Cement  Works 


Paper  MUls. .. . 
Packing  Boxes 


Biscuits 
•« 

Cement 
BiscuttB. 


Packing  Boxes 
Furniture , 


Woollen  MOl 

Locomotirefl 

Cement 

Saw  Mill  .... 


Packing  Boxes 


Marlbank 
Perth  .... 
Peterboro 


Cement  Works .... 

Car  Worka 

Electric  Machines 


The  Firstbrook  Box  Co 

Kemp  Mfg.  Co 

The  liathbun  Co 


Kemp  Mfg.  Co. 
It 

J.  R.  Tumbull! 


Mc  Laugh  Ian  Bros. 


Toronto  . . . 

1 1 

Deseronto  . 

Toronto  ... 
It 

Gull  Rlyer! 
Amprior. . . 


Packing  Boxes 

Metalware 

Cedar  Mill 


The  Firstbrook  Box  Co. 


Toronto. 
II 


Kemp  Mfg-  Co 

Thri  James  Smart  Manufacturing  Co. 


Brockyille. 


The  Rathbun  Co 

The  Firstbrook  Box  Co. 


Marlbank. 
Toronto. . . 


Metalware. 

If 

Saw  Mill..' 
Lumber ... 


Packing  Boxes. 


Metalware. 
Hardware . 


Kemp  Mfg.  Co 

Abbott.  Grant  A  Co. 
Kemp  Mfg.  Co 


The  Rathbun  Co. 
It 


Toronto 

Brockyille. 
Toronto  ... 


Cement  Works. 
Packing  Boxes. 


Metalware.... 
Confectionery 
Metalware — 


Deseronto 


The  Firstbrook  Box  ('o 

The  Rathbun  Co 

The  James  Smart  Mfg.  Co. . . 
Canadian  Colored  Cotton  Co. 


Cedar  Mill 

ti 

<• 
Packing  Boxe^. 


Toronto 

Deseronto '  Cedar  M  ill 

Brockyille i  Hardware.. 

Cornwall i  Cotton  Mills 


The  Firstbrook  Box  Co !    Toronto. 

■<  j  II 

I 


Packing  Boxes. 


1904 
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Eastern  Dimtrict  of  Ontario.— Con tiiiue<l. 


Fereon  Injured. 


HArry  Dawson 

William  Freeiand 

P.  Meagher 

D.  Thornton 

.\lex.  Forbes 

C.  B.  Bailey 

Joseph  Neelin 

Edward  Connors. . 
Frank  Mettman.. 


Age. 


20 
19 
28 
59 
20 
S3 


Fred.  Ideuden 
Roy  Marsh 


Herb  Chanron 
Albert  Shock . 


28 
14 

54 

17 


!    20 


Chan.  Erans 

Wm.  VanBuren  . 
Herbert  LefTman 


19 


Jennie  I>ick 


W.R.  Smith 

C.  I'orteous  

Alf  ivd  Lane 

Andrew  Peeling. 


20 
17 
17 


Daniel  Rees 

NelHon  Yates 

William  Duncan 
William  Winn... 


20 


Kdgar  Dunn 

Jaa.  Emeraon  

Thomas  Jones 

Walter  Ross 

Geo.  Cranston 

RoyWUdman  

John  Shea  

Frank  Wilson 

Kaetano  Renkenderk 
W.  Belleghem 


Ernest  Foster. . , 

J  no.  Parsonson. 

C.  Klmmerly . , 


Frank  Davey,.. 
Fred  Hnntndge 
J.  R.  Tumbull.. 


21 
20 
18 
28 
22 
15 
28 
28 
34 
18 

15 
28 
39 

18 
21 


John  H.  Murphy 85 


Frank  Chabot.... 
Chris.  Stephenson. 
Robert  Boyd 


26 
63 
20 


FrankSoale 29 

James  Tlllson 27 


Chas.  Wagar. . . 
Wesley  Crosby. 

John  Shea 

Percy  Baker... 


Thomas  Pearnon, 

JohnUllie , 

Robert  Hather. . . 
Frank  Newman  . 

Frank  Hall 

G  Klmmerly  . . . . 
iiobt.  Stanhope.. 
Joseph  Barrack.. 

D.  Laoroix 

George  Vout 

John  Poynter.... 


53 
35 
26 
20 

25 


James  Cole.., 
James  Cairns 


22 
30 
24 
42 
16 
15 
15 
22 
14 

25 
39 


Particulars. 


No. 


Right  hand  bruised  by  folding  rollers. 

(^ut  on  top  of  head,  on  driving  pulley. 

Eye  ball  cut ;  while  chipping  a  casting  a  piece  flaw  and  struck  eye.  | 

Back  of  neck  bruised :  struck  by  a  piece  of  lumber.  i 

Little  finger  and  side  of  right  hand  crushed  in  calander  of  paper  machine.' 

End  of  second  finger  taken  off  in  shingle  mill. 

Hand  bumi  while  grinding  at  an  emery  wheel. 

Right  arm  burned  by  hot  iron. 

Wrist  cut  by  a  piece  of  glass ;  a  bottle  of  ginger  ale  slipped  out  of  hand 

and  exploded. 
*Collar  bone  broken  and  scalp  wound  on  beck  of  head ;  caused  by  the 

boom  of  derrick  falling,  which  killed  him  instantlv. 
Lost  his  balance  while  oiling  countershaft  and  fell,  breaking  left  hand 

and  leg. 
Second  and  third  Angers  of  left  hand  torn  on  suner  calendars. 
Jagged  cut  overthumb  between  first  and  secona  Joints  of  right  hand,  on 

rip  saw. 
Back  of  hand  lacerated  ;  caught  in  cable  of  elevator  while  in  motion. 
Slipned  while  opening  a  door,  cutting  left  arm. 
While  putttag  down  window  hand  slipped  and  went  through  glass,  cut 

ting  wrist.  ' 

Got  a  piece  of  glBfs  in  little  finger  while  putting  glass  in  front  of  biscuits 

tin ;  flnxer  had  to  be  taken  off  on  July  6th. 
Left  shoulder  and  arm  bruised  by  lumber  truck. 
Two  fingers  injured  in  a  press  while  cutting  out  files. 
Top  Joint  of  fourth  finger  taken  off  in  a  press  while  making  shovel  blades. 
Two  fingers  badly  crushed  and  broken;   caught  in  gearing  of  garnet 

machine. 
Wrist  of  left  arm  cut  open  while  working  on  a  lathe. 
Right  foot  burned  with  hot  a.shes. 
*Instantly  killed  by  boiler  explosion. 
Fell  out  of  mill  (when  boiler  exploded)  a  distance  of  eight  feet,  and  was 

badly  injured  across  back. 
Scalded  on  right  cheek  by  boiler  explosion. 
Slightlv  scalded  bv  boiler  explosion. 
Right  foot  crushed  by  lumber  truck. 

Jagged  cut  on  face  of  thumb  of  left  hand,  caused  by  rip  saw. 
Jagged  cut  on  top  of  second  finger  of  right  hand,  on  trimmer  machine. 


Jagged  cut  on  middle  finger  of  left  hand,  by  rip  saw. 

Bruised  on  back  and  shoulder  by  pulley  belt. 

Sprained  knee ;  tripped  in  hole  in  bottom  of  car. 

Left  eye  burned  by  a  piece  of  scale  from  hot  iron 

Second  and  third  fingers  amputated  at  first  Joint  while  operating  power 

shears. 
Bruised  on  thumb  of  left  hand  by  stair  door. 
First  fingers  of  right  and  left  hands  cut  off,  while  cutting  shovels. 
Tip  ends  of  si>cond  and  third  fingers  taken  off ;  while  taking  spAuIt  out, 

let  hand  follow  in  too  far. 
Hand  crushed  by  a  pr  jss. 

Nail  crushed  off  second  finger  of  right  hand  by  a  press. 
*Was  riding  on  log  carriage,  lost  his  balance  and  fell  on  circular  saw,  and 

was  instantly  killed. 
Lost  one  leg  above  knee  and  the  other  foot ;  fell  off  railway  car  and  car 

went  over  legs. 
Lost  small  toe  and  cut  foot :  caught  on  slash  saws. 
Deep  cut  between  first  and  se(x>na  Joints  of  thumb  of  left  hand  by  rip  saw. 
Qash  cut  on  top  of  fingers  of  right  hand,  and  middle  finger  taken  off  at 

first  Joint  by  trimmer  machine.  i 

Left  hand  bruised,  and  second  finger  off  at  at  first  Joint,  by  trimming' 

shears. 
Two  fingers  of  left  hand  were  bruised  between  punch  and  die  in  machine 

department. 
Sprained  his  ankle :  stepped  on  piece  of  brick. 
Body  bruUicd  by  falling  in  front  of  truck. 
Middle  finger  of  left  hand  cut  through  at  nail  by  rip  saw. 
Deep  gash  cut  on  first  finger,  and  third  finger  taken  off  at  second  joint  by 

a  press. 
Nail  crushed  off  third  finger  of  right  hand. 

Left  hand  bruised  so  badly  in  dough  mixer  that  it  had  to  be  amputated. 
First  and  second  fingers  oi  right  hand  crushed  by  a  press. 
First  and  second  fingers  of  rieht  hand  taken  off  by  a  press. 
Thumb  nail  cut  off ;  while  taicing  out  spault.  let  hand  follow  in  too  far. 
End  of  second  finger  cut  off  by  a  saw. 
Back  of  first  finger  of  left  hand  cut  on  saw 

Cut  under  right  eye,  caused  by  a  piece  of  board  striking  the  eye.  i 

A  piece  cut  off  two  fingers  of  right  hand  by  a  chain.  I 

Three  fingers  of  left  hand  badly  lacerated  on  revolving  saw.  ' 

*He  was  caught  in  elevator  doors ;  pelvis  broken  ancT  internal  injuries  ;i 

died  five  hours  after  accident. 
Thumb  of  left  hand  bruised  on  rip  saw  gauge. 
Two  first  fingers  of  right  hand  cut  on  trimmer  saw. 


143 
144 
145 
146 
147 
148 
149 
150 
151 

152 

153 

1M 
155 

156 
li>7 
158 

150 

160 
161 
162 
168 

164 
165 
166 
167 

168 
169 
17U 
171 
172 
178 
174 
175 
176 
177 

178 
i79 
180 

181 
182 

188 

184 

185 
1H6 
187 

188 

189 

190 
191 
192 
19S 

194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 

205 
206 


*  Fatal. 
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No. 


207 
'2X» 
209 
210 
211 
212 

218 
214 
215 
216 
217 
218 
219 

220 
221 
222 
22S 
224 
225 

226 

227 
228 
229 

280 

231 
232 
233 
234 

235 
236 
287 
238 
289 
240 

241 


242 

243 
244 
245 


246 

247 
248 
249 
250 
251 
252 
253 
254 

255 
256 
257 
258 
259 
260 

261 

262 
263 


265 
266 
267 


Date. 


Employer. - 


PUce. 


Axig.  26. . 
Sept.  6.. 
Sept.  9. 
AiifT.  29. 
Sept.  10. 
17. 

14. 
21. 
24. 
29. 
80. 
80. 
29. 


Marlbank  Cement  Works. 

The  Rathbun  Co 

John  Dick.  Ltd 

Joseph  Simpaon  &,  Sons — 


Marlbank. 
Deseronto. 
Toronto  .. 


The  Ottawa  Car  Co 

The  Rathban  Co 

The  Flnjtbrook  Box  Co! 


BuaineoB. 


Cement  works 

Cedar  mill 

Jute  and  cotton  l«g». 
Knitted  good.s 


Oct.       3. 

3. 
Sept.  26. 
Oct.       6. 

8. 
13. 

14. 


The  Toronto  Paper  Mfg.  Co. 
The  Firatbrook  Box  Co 


Ottawa Car  works 


Deseronto Cedar  mill 

Marlban  k Cement  works. 

Toronto Packing  boxes. 


Cornwall i  Paper  mill 

Toronto |  Packing  boxes. 


it 


«< 


The  Cornwall  Furniture  Co. . . 

The  Kemp  Mfg.  Co 

The  Rathbun  Co 

Canadian  General  £Ie<ftrlc  Co. 


14 

18 

tl 

18 

It 

16 

Oct. 

25 

tl 

26 

>i 

26 

«4 

•2& 

Canadian  Colored  Cotton  Mills  Co. 

The  Firstbrook  Box  Co 

it 

Kemp  Mfg.  Co .'!.'!.'!...!!! 

The  Ontario  Wheel  Co 

The  Rathbun  Co 


Cornwall . 
Toronto  .. 
Marlbank 
Peterboro. 

Cornwall . 

Toronto  .. 


Furniture 

Metalware 
Cement  works. 
Electric  works. 


I 


Gananoque. 


Cotton  mill 

Packing  boxes. . . 

Metalware 

Carriage  wheelR. 


li 


Deseronto. 
Marlbank 


•  • 

17 

Nov 

? 

it 

i( 

8 

8 

Oct. 

31 

«t 

81 

Nov.. 

3 

ti 

2 

it 

1 

ti 

8 

it 

3 

The  Ottawa  Car  Co. ,  Limited Ottawa . 


Cedar  mill 

Cement  works 


The  Firstbrook  Box  Co. 


Kemp  Mfg.  Co 

Canadian  General  Electric  Co. 
The  Poison  Iron  Works 


Toronto 

•  i 


«l 


Car  works.. ... 
Packing  boxes. 


Peterborough. 
Toronto 


The  Firstbrook  Box  Co. 


10. 


Frost  &  Wood  Co 

Graham  Co.,  Limited, 


Metalware 

i. 

Electric  works 

Boilermakers,  etc. 


Packing  tioxos. 


Smith's  Falls '  Implements.. 

Belleville '  Canned  fruit. 


12 The  James  Smart  Mfg.  Co Brockvllle Ha^ware 


it 
it 
II 
it 
ti 


Nov. 

Oct. 

Nov. 

Dec. 

Nov. 
11 

Dec. 

Nov. 

I  Oct. 
Nov. 


14 Kemp  Mfg.  Co 

19 The  Rlordan  Paper  Mill  Co. 

25 The  Rathbun  Co 

24 ;  Toronto  Paper  Mlg  Co. 

28 

28 

28 

30 

31 

26 

8 

30 

30 

9 


Toronto Metalware. 


Kemp  Mfg.  Co. 

Jos.  Simpson  Sons 

The  Firstbrook  Box  Co. 
Kemp  Mfg.  Co 


Hawkesbury 
Deseronto  ... 
Cornwall..  . 
Toronto 


Toronto 


Paper  mills 

Car  works 

Paper  mill 

Metalware 

Knjting  factory. 
Packing  boxes. . 
Metalware 


The  Ottawa  Car  Co 

The  Rathbun  Co 

The  Fintbrook  Box  Co. 
The  Frost  &  Wood  C^o  . . 


Kemp  Mfg.  Co. 


Ottawa Car  works 

Marlbank    Cement  works 

Toronto •  Packing  boxes 

Smith's  Falls Implements  ... 


Toronto    Metalware 


The  Riordan  Paper  Mills  Co Hawkesbury '  Paper  mills. 


16. 
9. 


264       Dec.     12 


It 
tl 

it 


10. 

15. 

6. 


II 
•  I 


li 
It 


tt 
tt 


The  Firstbrook  Box  Co. 


Toronto Packing  boxes 


The  Rathbun  Co ;  Marlbank    Cement  work« . 

The  Pirstbrook  Box  Co |  Toronto    Packing  boxes. 

The  Frost  &  Wood  Co ,  Smith's  Falls Implements  . . . 
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EAfiTTBRN  District  of  Ontario. — Continued. 


Peraon  Injured. 


Age. 


Dauiel  Small  wood 23 

Albert  Smith 19 

Alice  Burnfl 15 

Cha&  Malcolm 

I.  Gautier 

J.Polter 17 


Frank  DoDald«on 18 

William  Phelan 42 

James  Martin i  18 

LeoCole i  16 

Thomas  Swan j 

Al))en  Germain I  29 

John  Houghton '  22 


Rov  Stewart... 
Delbert  Huycke 

0.  Blsaillon 

Th08.  Forde 

Walter  Gonyon . 
Winnie  Logan.. 


18 
20 


24 
'23' 


John  Kyer 38 

Harold  Thompson ■  16 

Chester  Daraborough 1  24 

John  Nicola 19 


John  R.  Thompson. 


Allan  Wheeler... 
Marahall  Swltser 
Pat  McGrath  .... 
John  Goldberg  . . 


Roy  Johnaon 

Charles  Brltton .. . 
John  McArthur  . . 

J.  W.  Emalie 

J.  B.Smith 

William  WUliama 


Norman  Gallon . 


16 
28 


Arthur  Farrell 16 


Frank  Robs 

Sylvester  Snow 
Kelson  Smith  . . 


Wm.  Capper 49 


26 


Thos.  Goldring. 

Orial  Proulx 

Nathan  Wager  . 
William  Brown. 
Albert  Crumb  . . 
i^muel  Harris. . 
John  Shootrend 
Wm.  Wilson.... 


Edward  Major i    37 

Wm.  Toppings 62 

Samuel  Haruord ;    24 

Jos.  Hennerty 

James  McLean 

Wm.  Wager 


Ernest  Lacroix. 


Theophile  Grenier 
James  Robinson... 


21 


Particulars. 


Wm.  Lee 1    48 

Henry  Cote '    87 

.Arthur  Cornish 16 

Wm.  Wilson 


Piiiger  of  right  hand  crushed  by  automatic  feeder.  I 

Inside  of  little  finger  of  left  hand  taken  off  while  butting  off  shingle.  j 
Third  finger  of  left  hand  taken  off  at  first  Joint  in  cylinder  printing  press,  i 
Finger  crushed  in  carding  machine.  1 

Hand  squeezed  in  a  belt  in  spinning  room. 
While  boring  beam  of  sloop  on  boring  machine,  the  sleeve  of  shirt  caught 

auger,  cutting  arm  about  three  inches. 
Left  arm  bruiseof  on  drag  saw. 

Sprained  ankle  missed  step  and  fell.  1 

First  finger  of  left  hand  cut  at  top  on  rip  saw. 
First  and  second  fingers  of  left  hand  cut  at  top  on  rip  saw. 
Three  fingers  of  right  hand  Jammed  in  calender  rolls.  , 

Head  bruised  by  board  from  lumber  pile. 
Second  finger  of  left  hand  cut,  and  first  finger  of  right  hand  cut  on  shaper  ; 

machine.  I 

Second  finger  of  left  hand  cut  at  top  on  trimmer  machine.  , 

Second  and  third  flnfers  of  right  hand  cut  on  rip  saw. 
Hand  badly  cut  on  snaper. 

First  finger  of  right  hand  bruised  by  a  press.  ! 

Left  hand  bruiaed ;  was  struck  with  a  sledge. 
In  going  out  at  noon,  when  on  second  step  going  down,  slipped  and  fell 

six  steps,  landing  on  back.    Suffering  from  shock  onlv. 
Three  fingers  caught  in  a  belt,  one  finger  bruised,  and  point  of  finger 

broken. 
Third  and  fourth  fingers  of  right  hand  cut  at  top  on  trimmer  machine. 
Third  finger  of  right  nand  cut  on  planer  machine. 
Cauffht  thumb,  third  and  fourth  fingers  of   right  hand  in  saw,  while 

ripping  a  board. 
Caught  under  elevator  and  was  badly  bruiaed  ;  while  working  at  bottom 

of  shaft,  elevator  was  lowered  by  some  one  above. 
Was  throwing  wood  into  chain  ;  block  struck  him  injuring  bowels. 
Hands  and  face  burned  by  a  lubricator. 

Right  leg  scraped  from  thigh  to  ankle ;  fell  between  a  pier  and  tube  mill. 
While  working  on  a  car :  fell  from  a  scaffold  a  distance  of  five  feet,  su.h- 

taining  a  bruised  limb. 
Fingers  of  left  hand  bruiaed  on  groover  machine. 
Thumb  of  left  hand  cut  bv  sliver  from  trimmer  machine. 
Middle  finger  of  left  hand  bruised  on  self-feeding  rip  saw. 
Palm  of  lett  hand  torn  open  bv  nail. 

First  finger  of  left  hand  cut  off  at  knuckle  by  a  drop  hammer. 
Left  thumb  sawn  completely  throiigh  to  first  Joint  and  badly  lacerated  ; 

while  ripping  a  piece  of  board,  hand  came  in  contact  with  saw . 
*Was  erecting  tank,  and  in  turning  over  cone,  one  of  the  guys  made  fast 

to  old  oil  derrick  pulled  same  over,  striking  him  on  head.  He  died  one 

hour  after  accident. 
Second  and  third  fingers  of  left  hand  severed  at  first  Joint  and  thumb, 

first  and  little  fingers  damaged  on  rip-saw. 
Abrasion  over  right  eye  caused  by  piece  of  wood  from  rip-saw. 
Bones  of  left  foot  broken;  a  sheet  of  iron  fell  from  roof  on  foot. 
He  was  putting  a  belt  on  a  pulley  while  in  motion  ;  had  a  mitt  on  hand 

and  it  caught  under  the  belt,  pulling  him  over  shaft  breaking  arm,  so 

that  it  reouired  amputation  below  the  elbow. 
Tripped  and  fell  Into  ladle  of  molten  metal,  the  metal  spilling  on  lefti 

{^roin  and  leg,  burning  severely.  i 

rd  finger  of  left  hand  bruised  while  cutting  pail  cars.  | 

Fell  from  screening  machine  to  floor,  a  distance  of  twelve  feet. 
Cut  on  left  side  of  neck  behind  ear  by  a  belt  breaking.  I 

Ends  of  three  fingers  of  left  hand  Jammed  in  a  stack  of  calenders. 
Caught  hand  in  press ;  index  finxer  of  right  hand  taken  off  at  first  Joint. 
Finger  bruiisd  on  carding  machine. 

Gash  cut  under  side  of  thumb  of  left  hand,  caused  by  drawing  knife. 
Face  and  eye  burned  inside;    while  scraping  dripping  in  pot,  grease 

splashed  on  face. 
Three  last  fingers  of  left  hand  lacerated  on  circular  saw. 
Jammed  back  of  left  hand  between  dredge  bucket  and  sidefacer. 
Cut  on  back  of  hand  over  fourth  loint  on  trimmer  machine. 
Right  hand  badly  bruised ;  caugnt  between  belt  and  pulley. 
Eye  injured  by  some  hoi  iron  splashing  in  it. 
Top  of  first  finger  of  right  hand  bruised  by  a  press,  while  punching  oiler 

screw. 
Fingers  badl^  crushed  while  replacing  a  cable  on  a  drean  used  on  a 

derrick  hoist. 
Right  arm  broken  by  a  crowbar  falling  on  it. 
Side  bruised  and  some  ribs  broken ;  caused  by  Iron  pulley  breaking,  and 

some  pieces  struck  side. 
Bruise  on  wrist  and  thumb  of  right  hand  while  working  at  a  planer 

machine. 
Jammed  the  first  two  fingers  of  right  hand  with  tripper  in  coal  room. 
Fainted  while  at  work ;  not  injured. 
While  pouring  iron  had  his  face  burned  by  some  flying  iron. 

_  ^  Fatah      ~ 


No. 


207 
208 
209 
210 
211 
212 

213 
214 
215 
216 
217 
218 
219 

220 
221 
222 
223 
224 
225 

226 

227 
228 
229 

230 

231 
232 
233 
284 

235 
236 
237 
288 
239 
240 

241 


342 

243 
244 
245 


246 

247 
248 
249 
250 
251 
252 
253 
254 

256 
256 
257 
258 
259 
260 

261 

262 
268 

264 

265 
266 
267 
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THE  REPORTS  OF  THE 


No.  8 


Accidents  During  thb  Year  1904.— 


No. 


268 

269 
270 
271 
272 

278 

274 


276 


276 
277 


Date. 


Oct.  19. 

Dec.  3. 
"  16. 
"  21. 
"    23. 


21. 
29. 


"    28. 
♦•      8. 


Employer. 


Northumberland  Paper  &  Electric  Go. 


The  Frost  &  Wood  Co 

Sandford  Furniture  Co 

Kemp  Mfg.  Co 

The  Canadian  Locomotive  Co. 
The  Skinner  Co.,  Limited 


*•    31 The  Ottawa  Car  Co.,  Limited. 


Canadian  General  Electric  Co. 

4i  II  ••  li 


Place. 

Budnes. 

CampbelUord  — 

EffKcaaeft.  Ac 

Smith's  Fails . 
Fenelon  Falls 
Toronto 

Kingston 

Gananoque . . . 


Ottawa, 


Peterboro. 


Implements 

Wooden  ware 

Metalware 

Locomotives 

Carriage  hardware 


Car  works 


Electric  works. 
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Easttkrn  District  or  Ontario. — Continued. 


Person  Injured. 

Age. 

Particulars. 

No. 

Lome  B.  Shuttler  1 

Hand  caught  between  two  punch  rolls  on  paper  machine,  tearing  flesh 

from  palm  of  hand. 
Wrist  broken ;  stood  on  wrong  side  of  pulley  and  arm  hit  shaft. 
Ankle  broken  ;  caught  between  elevator  platform  and  floor. 
Fourth  and  fifth  Angers  of  left  hand  taken  off  on  circular  saw. 
Ladder  slipped  while  oiling  shafting ;  spout  of  oil  can  entered  arm  below 

elbow. 
Arm  bruised  ;  caught  In  milling  machine. 
Struck  on  wrist  by  a  dash  rail :  paid  no  attention  to  it,  but  went  to  see 

about  something  when  he  fainted,  cutting  open  his  chin  and  putting 

out  a  tooth. 
Left  thumb  rioDed  open  from  nail  to  base,  point  of  index  flnjrer  severed. 

268 

Charles  Lodjf 

269' 

Da%'irl  Difman 

270 

\Vm.  Sandford 

Robert  Blanterman 

23 
81 

271 
272 

Kdward  HIpffon 

273 

Stephen  Dorev. 

274 

Wm.  Black 

87 

35 
30 

•27.S 

W.  E.  Pavton 

second  finger  cut  off  at  first  joint,  third  and  fourth  fingers  badly  cut : 
while  ripping  a  piece  of  board  on  circular  saw  hand  came  in  contact 
with  saw. 
Ankle  bruised ;  dropped  stick  of  timber  on  it.                                                  27A 

W.  Metheral 

Finger  broken  by  a  sledge. 

277 

*  Fatal. 
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THE  REPORTS  OF  THE 


No.  8 


Accidents  During  the  Year  1904.— 


No. 


266 

269 
270 
271 
272 

278 
274 


275 


276 
277 


Date. 


Oct.  19 

Dec.  3 
"  16 
"  21 
*'    23 

"    21 
"    29 

"    31 

"    28 
••      8 


Employer. 


Northumberland  Paper  &  Electric  Ck). . 


The  FroHt  &  Wood  Co 

Sandford  Furniture  Co 

Kemp  Mfg.  Co ,    Toronto 


Place. 


Campbellford 


Smith's  Falls.... 
Fenelon  Falls  . . . 


The  Canadian  Locomotive  Co. 
The  Skinner  Co.,  Limited 


The  Ottawa  Car  Co.,  Limited. 


BudneiB. 


Kingston  . . , 
Gananoque 


Ottawa. 


Canadian  General  Electric  Co. 

tl  »•  »i  4« 


Peterboro. 


Eggcaaes,  Ac 

Implements 

Wooden  ware 

Metalware 

Locomotives 

Carriage  hardw&iv 

Car  works 

Electric  works 

at 
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Eastern  District  ok  Ontario. — Continued. 


Person  Injured. 

Age. 

Particulare. 

No. 

Lome  B.  ShutUer  T 

Hand  caught  between  two  punch  rollfl  on  paper  machine,  tearing  flefih 

from  palm  of  hand. 
Wrist  broicen  ;  stood  on  wrong  side  of  pulley  and  arm  hit  shaft. 
Ankle  broken  ;  caught  l>etween  elevator  platform  and  floor. 
Fourth  and  flfth  Angers  of  left  hand  taken  off  on  circular  saw. 
Ladder  slipped  while  oiling  shafting ;  spout  of  oil  can  entered  arm  below 

elbow. 
Arm  bruised  :  caught  in  milling  machine. 
Struck  on  wrist  by  a  dash  raU  :  paid  no  attention  to  it,  but  went  to  see 

about  something  when  he  fainted,  cutting  open  his  chin  and  putting 

out  a  tooth. 
Left  thumb  ripped  open  from  nali  to  base,  point  of  index  finger  severed, 

second  finger  cut  off  at  first  joint,  third  and  fourth  fingers  badly  cut : 

while  ripping  a  piece  of  board  on  circular  saw  hand  came  in  contact 

with  saw. 
Ankle  bruised  ;  dropped  stick  of  timber  on  it 
Finger  broken  by  a  sledge. 

268 

Charles  Lonf 

'269' 

David  Dieman 

270 

Wm.  Sandford 

Robert  Masterman 

23 
81 

271 
272 

Edward  Hipfion 

273 

Stephen  Dorey 

274 

Wm.  Black 

87 

35 
90 

275 

\V.  E.  Pavton 

276 

W.  Metheiai 

277 

•  Fatal. 


AN  ACT  TO  AMEND  THE  STATUTE  LAW,  1905. 

un3er^Rev  ^'  W^^^®  ^^  Inspector  appoiuted  under  the  Ontario  Fac^ 

Stat.,  c.  256.  tories  Act  is  called  as  a  witness,  he  shall  be  entitled  acting 
Svfng  ev?-^  ***  herein  by  the  direction  and  on  behalf  of  the  Attorney- 
dence.  General  or  of  a  member  of  the  Executive  Council  to  object 

to  giving  evidence  as  to  any  factory  inspected  by  him  in  the 

course  of  his  official  duty. 
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Erratum. 

Some  slight  tvpographical  errors  have  occurred  in  the  population  of  the  Counties 
given  in  the  Appendix.  ''Causes  of  Deaths  by  Counties."  The  correct  figures  are  as 
follows :  — 

Population. 


Algoma    45,693 

Brant    ^ 38.394 

Bruce    59,413 

Carleton    97,560 

Dufferin    21,177 

^gin    43,876 

*A8ex 58,906 

Frontenac    44,831 

Grey    70,053 

Haldimand    31,376 

FTaliburton    6,602 

Halton    19,675 


Fastings    59,685 

Huron    62,232 

Kent    „ 57,805 

Lambton    T. 57,019 

Lanark    37,480 

Leeds  and  Qrenville  69,389 

Lennox  and  Addington    23,503 

Lincoln    30,755 

Middlesex  93,330 

Muskoka    21,111 

Nipissing    26,918 

Norfolk    29,341 


LETTER  OF  TRANSMISSION. 

To  His  Honour  W.  Mobtimek  Clark, 

Lieutenani'Gove^-nor  of  the  Province  of  0)iiario. 

0 

Mat  it  Please  Your  Honour, — 

I  herewith  beg  to  present  for  your  consideration  the  Thirty-fourth  An- 
nual Report  of  the  Registrar-General,  relating  to  the  registration  of  birihi, 
marriages  and  deaths  in  the  Province  of  Ontario  during  the  year  1903. 

Respectfully  submitted, 

W.  J.  HANNA, 

Registrar-General  of  Ontario, 


[ft] 


Toronto,  March  22iid,  1905. 

Snt :  — I  have  the  honor  to  submit  for  your  approval  and  submission  to 
His  Honor,  The  Honourable  William  Mortimer  Ciark,  Esquire,  Lieutenant- 
GoTemor  of  Ontario,  the  Thirty-fourth  Annual  Report  made  in  conformity 
with  and  under  The  Act  Respecting  the  Reg^istration  of*  Births,  Marriages 
and  Deaths  in  the  Province  of  Ontario  for  the  year  ending  December  thirty- 
first,  1903. 

I  have  the  honor  to  be.  Sir, 

Tour  obedient  servant, 


Hon.  W.  J.  Hanna, 

Regittrar-General  of  Ontario. 


CHAS.  A.  HODGETTS, 
Deputy  Begistrar-Qenerai. 


[6] 


\ 


I 

\ 


THIRTY-FOURTH  ANNUAL  REPORT 

OP  THB 

REliISTRAR-fiENERAL  OF  ONTARIO,  CANADA. 


To&ONTO,  Dec.  30tli,  1904. 

To  THE  HONOUKABLE  W.  J.  HaNNA» 

Registrar-Oeneral  of  the  Province  of  Ontario. 

Sib  :  — I  have  the  honor  to  submit  for  your  consideration  and  approval, 
the  following  Report  on  the  estimated  population  and  on  the  births,  mar- 
riages and  deaths  registered  in  the  Province  of  Ontario  for  the  year  1903, 
the  same  being  the  Thirty-fourth  Annual  Report. 

Estimation  op  Population. 

Im  the  preparation  of  this,  my  first  report,  the  first  point  to  be  considered 
is  the  estimation  of  the  population  for  the  year.  The  method  adopted  by 
my  predecessor  in  1891,  and  subsequently  continued  by  him,  was  that  based 
upon  the  ' 'natural  increases"  as  determined  by  the  difference  between  births 
and  deaths  which  he  found  for  1902  to  be  ' 'rather  less  than  1  per  cent,  of 
the  census  population"  of  1901,  but  ''allowing  for  the  rather  less  perfect 
retuj-B  of  births  than  of  deaths,  an  increase  of  one  per  cent,  has  been  added 
to  the  previous  population  as  the  basis  for  calculating  the  various  tables." 
That  thi^  method  of  estimating  the  "natural  increase"  of  England  &  Wales, 
is  not  that  used  in  finding  the  "official  estimate"  is  seen  from  the  Fiftieth 
Report  of  the  Begitrar-General,  who,  in  speaking  of  population,  states: 
"The  official  estimate  is  framed  on  the  hypothesis  that  the  rate  of  increase 
which  obtained  in  the  interval  between  the  last  two  (census)  enumerations 
has  been  maintained  in  the  succeeding  years,  and  when  dealing  with  the 
aggregate  population  of  England  and  Wales,  this  method  of  estimation  has 
hitherto  been  found  to  be  remarkably  trustworthy,"  and  after  discussing  the 
effects  of  emigration  and  immigration  upon  the  population, '  the  conclusion 
is  arrived  at  that  all  apprehension  then  as  to  the  official  estimates  being  so 
wide  of  the  mark  as  to  invalidate  rates  may  be  safely  dismissed." 

A  study  of  the  latest  reports  of  the  Registrar-Generals  of  England  and 
Wales  and  Scotland  clearly  indicates  that  the  "estimated  population"  for 
the  intercensal  years  is  arrived  at  upon  similar  methods  by  both  officers  as 
those  just  described,  with  the  addition,  that  for  greater  accuracy, 
as  the  population  of  census  years  is  that  of  April  the  first,  tho  estimate  is 
made  for  June  80th,  or  the  middle  of  each  intercensal  year,  and  for  statis- 
tical purposes  the  method  of  "natural  increase"  has  never  been  adopted. 
Pursuing  the  question  further,  it  is  found  that  the  method  just  outlined 
it«  that  adopted  by  most  European  countries  when  estimating  the  popalalion 
for  intercensal  years,  and  among  the  states  of  the  United  States  may  be  men- 
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iioned  those  of  Massachusetts,  Michigan^  New  Jersey,  Maine,  Rhode  Island, 
and -New  Hampshire,  all  of  which  calculate  on  the  tables  of  geometiicai  pro- 
gression. I  have,  therefore,  adopted  this  method  of  calculation  chiefly  on 
account  of  its  being  the  best  known,  and,  further^  because  it  brings  the 
Province  of  Ontario  on  a  common  basis  for  the  purposes  of  comparison  of 
statistical  returns  of  all  kinds,  and  the  population  for  one  year  is  estimated 
by  geometrical  progression  from  the  census  returns  of  1901.  June  -iOth, 
the  mid-year  of  1903,  which  maizes  the  total  for  purposes  of  estimation 
slightly  lower  than  that  given  in  last  year's  report,  the  figures  are  2,198,692. 

BiBTHS. 

During  the  year  1903  there  were  registered  in  the  Province  48,742 
births,  (including  still  births),  25,071  being  male,  and  23,671  female  in- 
fants, which  is  eq\ial  to  a  rate  of  22.1  per  1,000  persons  living,  (Table  1) 
which  is  an  increase  of  0.4  per  1,000  over  1902,  although  the  rate  is  yet  con- 
siderably below  that  of  any  of  the  European  countries,  (1900)  with  the  ex- 
ception of  France,  in  which  country  it  was  21.9.  In  comparison  with  ad- 
joining States  and  Provinces  it  is  found  from  the  latest  returns  that  in  the^ 
year  1902  the  birth  rate  was  as  follows :  — 

Quebec  34.05 

Rhode  Island 25.0& 

Connecticut  22.5 

Ontario,  1L\}2  22.1 

Vermont 21.9 

New  Hampshire,  1902 20.04 

New  Hampshire,  1903  19.68 

figures  which  indicate  that  the  birth  rate  in  this  Province,  even  allowing  for 
errors  due  to  non-registration,  is  far  from  satisfactory,  for  with  the  era  of 
commercial  progress  which  has  existed  for  some  years,  it  is  but  reasonable 
to  have  expected  a  more  marked  improvement  in  the  number  of  births;  that 
such  is  not  the  case  is  regrettable,  for  it  would  inditcate  possibly  that  natural 
conditions  are  being  interfered  with,  or  being  supplanted  by  those  of  a 
preventative  character  and  criminal  in  tendency. 

Births  by  Counties,  The  births  as  registered  by  counties  will  be  found 
in  Table  I.  Of  the  44  counties  in  the  province,  27  flhow  an  increase  of 
1,681,  and  17  a  decrease  of  836. 

The  counties  with  the  highest  birth  rates,  per  1,000  of  population  are, 

Nipissing  49.3 

Preseott  and  Russell  38.1 

Algoma  31.2 

Parry  Sound 30.4 

Muskoka  30.0 

while  those  registering  the  lowest  are, — 

Prince  Edward  14.6 

Elgin   16.8 

Northumberland  and  Durham  16.9 

As  an  indication  of  the  settlement  of  the  northern  portion  of  iht 
country,  the  increase  in  the  following  districts  may  be  noted  as  foUowa,— 
'Algoma  40,  Rainy  River  36,  Thunder  Bay  56,  Nipissing  265,  or  a  total  of 
387,  which  is  45  per  cent,  of  the  total  provincial  yearly  increase.  The 
births  in  Preseott  &  Russell  incre^vsed  110  over  those  registered  in  1902,  ani 
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a  similar  condition  is  found  in  the  united  counties  of  Stormont,  Dundaa 
and  Glengarry,  where  the  increase  is  108,  in  both  counties  the  increase 
more  than  counter-balances  the  decrease  reported  in  the  preceding  year. 
Of  the  older  settled  counties  the  more. marked  contrast  occurs  in  Essex  and 
Middlesex,  with  increases  respectively,  of  197  and  178,  and  the  marked  fall- 
ing off  in  York  county,  when  the  increase  was  695  in  the  year  1902,  and 
only  61  in  1903.  Also  the  peculiar  variance  in  the  returns  of  Carleton  coun- 
ty, where  an  increase  in  1901  of  407,  was  followed  by  a  decrease  of  53  in 
1902,  and  13  in  the  present  year.  It  is  difficult  to  believe  that  the  variance  is 
altogether  to  be  attributed  to  "non-notification"  in  one  year  as  compared 
with  another;  but  like  the  general  decline  in  birth-rate,  it  must  be  sought 
for  along  lines  of  unnatural  causes. 

Births  in  Cities.  The  births  in  the  fourteen  cities  of  Ontario,  (pop- 
ulation 478,399),  are  set  forth  in  Table  (2).  The  total  number  registered 
was  10,996,  an  increase  of  429,  over  1901,  and  representing  20.5  per  cent. 
of  the  provincial  totality,  the  rate  being  22.9  per  thousand.  The  following 
7  cities  show  an  increase  over  the  preceding  year,  viz., — ^Belleville,  Brant- 
ford,  Chatham,  Hamilton,  London,  Stratford  and  Windsor.  In  the  other 
seven,  the  decreases  totalled  only  74,  a  compared  with  the  preceding  year. 

Births  in  Towns,  Table  (3)  gives  the  births  registered  in  thirty-nine 
leading  towns- of  the  Province,  with  an  estimated  population  of  143,301 — 
they  total  3,532,  or  a  rate  of  24.6  per  thousand,  which  is  1.7  per  thousand 
in  excess  of  those  registered  in  the  cities  of  the  Province,  and  alniost  iden- 
tical with  the  rate  for  1902.  In  order  to  make  comparison  of  the  two  fore- 
going groups  of  municipalities  with  the  rural  districts,  the  following  table 
is  submitted. 

Births  m  Groups  of  MuninimliiieK^  1903. 


No. 

Population. 

Cities 

14 
31 
44 

478,399 
143,801 

Town8 

Countiep  (exclu/!liijr  above) 

Province 

1,576,992 

2,198,692 

Births. 


10.996 

3,532 

34,214 

48,742 


jRate  per  Thousand 
of  Population. 


22.9- 
24.6^ 
21.6 
22.1 


These  figures  indicate  that  the  birth-rate  in  the  rural  districts,  aa 
judged  by  the  number  registered,  is  not  only  below  that  of  the  cities,  but  is 
below  the  average  for  the  Province.  An  allowance  must,  however,  be  made 
for  the  failure  on  the  part  of  residents  of  rural  districts  to  comply  with  the- 
Act,  largely  on  account  of  ignorance  of  the  same;  but  again  a  deterrent 
must  be  found  in  the  demands  made  upon  the  female  portion  of  the  farming 
community  which  cause  them  to  lead  a  more  ''streneous  life,"  the  daily 
duties  for  which  would  be  interfered  with  by  maternity  and  its  cares. 

Births  by  Sexes,  The  proportion  of  males  bom  to  females,  is  as  105.8 
of  the  former,  to  100  of  the  latter,  (Table  4)  in  which  will  be  found  births 
by  months,  with  proportion  of  each  as  registered  each  month,  while  (Table 
5)  indicates  that  the  greatest  number  of  births  occurred  in  the  month  of 
March,  and  the  smallest  number  in  December,  and  that  in  the  latter  month 
the  smallest  number  of  both  sex  were  born. 

Multiple  births.  The  number  of  twin  births,  (Table  6),  has  decreased 
as  compared  with  1902 — the  number  being  492,  or  31  less,  while  4  triplets 
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were  registered  in  eacli  of  the  years,  while  the  ratio  to  each  1,000  births  is 
16.05,  as  compared  with  17.2  in  1902. 

Illigitimates,  In  the  same  table  will  be  observed  the  number  of  infanta 
bom  out  of  wedlock,  was  782,  or  in  the  proportion  of  16  per  1,000  birtht— « 
figure  much  below  that  recorded  in  England  &  Wales,  (id02)  where  it  wm 
30,  or  in  Scotland  (1902)  where  it  was  62.8  per  1,000. 

Mab&iages. 

The  marriages  registered  for  the  year  1903,  numbered  19,830 — corrofi- 
ponding  to  a  rate  of  9.0  per  1,000  of  the  total  estimated  population,  (Table 
1.)  The  increase  of  1842  over  the  preceding  year  is  most  marked,  for  in 
1902  the  increase  was  only  37  over  that  of  1901. 

Among  the  counties  the  lowest  marriage  rates  in  proportion  to  the 
estimated  population  at  all  ages  were.  Rainy  River,  5.5— Halton,  5.&- 
Hali'burton,  6.3 — and  Hastings,  6.9;  the  highest  in  Essex,  28.3 — (abnorm- 
ally)—Thunder  Bay,  12.5— York,  11.1— Nipissing,  10.8— Welland,  10.7,  and 
Algoma,  10.3— (Table  1.) 

In  comparison  with  1902,  the  two  counties  showing  no  change  in  rate. 
are,  Dufferin  and  Lincoln,  and  the  following  a  decreased  rate,  viz., — ^Halton. 
Haliburton,  Hastings,  Kent,  Lambton,  Leeds  &  Grenville,  Norfolk,  Parry 
Sound  and  Victoria,  although  with  the  smgle  exception  of  Victoria  county, 
when  the  decrease  was  1.0  per  1,000 — the  reduction  ranged  from  only  8.1 
to  0.6,  while  among  the  33  counties  presenting  the  greatest  increase,  Thun- 
der Bay,  3.6 — ^Brant,  2.6 — Algoma,  2.6 — and  Haldimand,  2.2  per  1,000 
rank  highest.  The  marked  increase  in  the  counties  of  New  Ontario,  is  an 
evidence  of  the  permanent  settlement  going  on  in  this  section  of  the  Pro- 
vince. 

Comparison  with  other  countries.  In  comparing  with  other  countries 
I  have  collected  the  latest  statistics  received  by  the  department,  and  in 
-each  instance  the  rate  is  given  for  each  1,000  of  the  estimated  population. 

Rhode  Island,  1902  9.38 

New  Jersey,  1902  9.2S 

Vermont,  1902  9.16 

New  Hampshire,   1902   9.69 

New   Hampshire,    1903    9.27 

Oktario    1903  9.2 

Connecticut,  K02  8.14 

England  and  Wales,  1902  7.9 

Quebec  6.4 

Ireland,  1902  5.2 

It  will  thus  be  seen  the  number  of  marriages  registered  is  very  much 
•similar  to  those  of  most  of  the  states  quoted,  yet  it  is  much  in  excess  of  that 
of  England  and  Wales,  Ireland  and  the  Province  of  Quebec,  and  in  com- 
parison with  other  countries,  the  late  in  Ontario  is  most  satialactory. 

Marriages  in  Cities.  The  marriages  registered  in  the  cities  numbered 
6,600,  or  721  in  excess  of  the  preceding  year,  being  nearly  one-third  of  the 
total  number  registered  for  the  year,  and  the  rate  being  13.8  per  thousand, 
or  4.8  in  excess  of  the  provincial  average — (Table  2);  the  only  city  with  no 
average  excess  is  Stratfgrd — but,  as  has  been  the  custom,  there  is  a  marked 
increase  yearly  of  the  rate  in  Windsor,  as  shown  by  the  following  table:— 
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Marriage*  in  Windsor  for  Oie  poAt  Ten  Years. 


Yesr. 


1694 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


Estimated  Population 


Marriages 
Registered. 


10,644 
10,750 
10,857 
10,965 
11,074 
11,164 
12,153 
12,153 
12,274 
12,234 


551 
527 
585 
615 
705 
737 
749 
833 
1,060 
1,090 


Rate  per  1,000 
for  Province. 


Rate  per  1,000 
for  Citjr. 


6.5 

61.7 

6.3 

49.0 

6.6 

53.8 

6.8 

56.1 

6,7 

63.8 

7.1           ^ 

65.8 

7.3 

61.6 

8.2 

68.5 

8.2 

86.4 

9.0 

89.1 

and  no  Buth  abnormality  exists  in  any  other  city  in  the  Province.  On  fur- 
ther analysis  of  the  1,090  marriages  registered  for  1903,  it  is  found  that  is 
106,  either  one  or  other  of  the  contracting  parties  were  residents  of  the 
city,  while  126  were  residents  of  the  county,  as  required  by  statute,  which 
would  give  a  normal  rate  of  8.58  in  the  first  instance  and  10.2  in  the  second, 
while  of  the  remaining  964,  it  can  simply  be  said  they  are  non-residents, 
though  whether  one  or  other  of  the  contracting  parties  complied  with  the 
Act  respecting  the  Solemnization  of  Marriage,  section  17,  subsection  C,  of 
which  requires  that,  ''one  of  the  parties  has  for  the  space^  of  fifteen 
days  immediately  preceding  the  issue  of  the  license  or  certificate,  had  his 
er  her  usual  place  of  abode  within  the  county  or  judicial  district  in  which 
the  local  municipality  in  which  the  marriage  is  to  be  solemnized  lies,"  and 
wtich  fact  has  to  be  declared  to  in  an  affidavit  upon  Schedule  ''D"  of  the 
Act.  As  to  this  there  is  n6  means  at  present  of  this  department  ascertaining 
the  fact,  for  the  reason  thftt  no  provision  exists  in  the  Statutes  for  this  docu- 
ment being  returned  to  the  Registrar-General  by  the  Issuer  of  the  license. 

Marriages  in  Towns.  The  marriages  registered  in  the  towns,  chiefly 
county  towns,  numbered  1,967,  or  119  mote  than  in  1902,  the  rate  being 
13.7  per  1,000,  nearly  the  same  as  that  of  the  city  group.  The  border 
towns,  Niagara  Falls  and  Sault  Ste.  Marie,  are,  like  the  border  city  of  Wind- 
sor, unsually  high  with  a  rate  of  26.9  and  27.5  respectively — quite 
the  opposite  of  Brockville  and  Cornwall,  with  8.3  each,  with  Sarnia  in  a 
midplace  with  19.1.  The  marriage  rate  in  the  towns  of  New  Ontario  is  as 
might  be  expected,  for  the  increase  previously  referred  to  in  speaking  of 
the  County  returns,  is  higher  than  the  average,  e.g.,  Sault  Ste.  Marie,  27.6, 
Nerth  Bay,  27.0  and  Port  Arthur,  23.4,  while  of  the  older  towns  in  the 
Provitice,  those  in  which  the  rate  is  much  below  the  provincial  average, 
may  be  noted  Cobourg,  5.9  and  Milton,  5.8. 

Marriages  by  Months.  There  has  been  but  little  change  in  the  relation- 
ship of  the  months  in  which  the  greatest  number  of  marriages  occur, 
(Table  7) — that  of  June  having  had  the  preference  for  some  few  years — 
12.9  per  cent,  having  been  celebrated  in  this  now  fashionable  month;  while 
its  immediate  predecessor  May,  is  that  in  which  couples  pair  less  frequent- 
ly— the  figures  standing  2,570  in  June,  as  against  1,101  in  May — apart 
from  the  monthly  comparison,  however,  it  is  found  that  the  quarter  ending 
December  31st  has  the  largest  proportion  of  marriages,  (Table  ). 

Marriages  by  DenoTninations,  No  change  has  taken  place  in  the 
order  of  precedence  taken  by  the  different  '-elisrious  denominations  over  that 
•f  the  past  few  years,  (Table  ).  The  Methodist  Church  being  first, 
38.14  per  cent,  of  the  whole — Presbyterian,  20.63 — Church  of  England, 
17. SO — and  Eoman  Catholic,  15.95,  following  in  the  order  given. 
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Deaths. 

The  deaths  registered  in  Ontario  for  the  year  1903,  numbered  29,664, 
(including  still  births),  and  were  in  the  proportion  of  13.4  per  1,000  of  the 
total  provincial  population  at  all  ages.  (Table  1).  The  rate  is  in  exc«» 
of  that  for  1902,  but  slightly  lower  (0.2)  than  in  1901,  notwithstanding, 
however,  the  slight  increase,  it  would  appear  the  health  of  the  Province  mitfi 
be  considered  good  when  compared  with  that  of  other  countries,  as  takes 

from  the  latest  returns  (1902). 

Per  1,000. 

Quebec,   1902   18-2 

Scotland   17.2 

New  York 17.0 

New  Hampshire,  1903  16-49 

England  and  Wales   lo.2 

Vermont  16.0 

Rhode  Island   15-9 

New  Jersey  1^*^ 

New  Hampshire,  1902 15.^7 

Connecticut  1^" 

Ontario 13-4 

County  Deaths  Rate.  The  counties  with  a  higher  rate  of  mortalilj 
than  the  provincial  leverage,  are  'JThunder  Bay,  2Q.0;  Nipissing,  17.7;  Cai- 
leton,  17.4;  York,  17.0";  Prescott  &  Russell,  16.4;  Frontenac,  16.1;  Lcedi 
A  Grenville,  15.1;  Peterborough,  14.8;  Wentworth,  14.6;  Welland,  14.1; 
Middlesex,  13.7;  and  Northumberland  &  Durham,  13.7;  while  those  record- 
ing the  lowest  are.  Parry  Sound,  10.3;  Haldimand,  9.8;  Rainy  River,  7.9. 
The  high  rate  in  the  Thunder  Bay  District,  being  no  doubt  due  to  an  ab- 
normal increase  in  population  over  that  estimated,  and  the  apparent  low 
mortality  in  the  Rainy  River  District  is  possibly  due  to  imperfect  regii- 
tration. 

Death-rate  for  Decade.  In  (Table  9)  will  be  found  the  death-rate  per 
1,000  by  counties.  It  will  be  seen  that  with  the  exception  of  the  year  1900, 
when  it  was  14.0,  the  rate  for  1903  is  the  highest  recorded,  and  the  coantin 
with  the  highest  death  rates  during  that  period  were  in  Carleton,  18.5 ;  Pres- 
cott &  Russell,  14.9;  York,  13.8;  Frontenac,  13.5;  Wentworth,  13.2;  and 
Lincoln,  13.1;  and  the  lowest  ifi  the  following: — Stormont,  Dundas  &  Glen- 
garry, 9.5;  Victoria,  9.6;  Huron,  9.6;  Bruce,  9.8;  and  Dufferin,  Grey  k 
Haldimand,  9.9  each  per  thousand. 

City  Death-rate.  Consequent  upon  the  greater  care  taken  by  cemetery 
authorities  and  those  interested  or  connected  with  the  interment  of  the  dead, 
to  comply  with  the  Act,  greater  accuracy  in  the  registration  of  deaths  i« 
found  to  occur  in  the  cities  and  towns  of  the  Province,  and  to  this  accuracy 
in  eome  degret5  must  be  attributed  the  higher  mortality  rate,  but  at  the 
same  time  it  must  not  be  forgotten  that  with  the  enjoyment  of  the  so-called 
comforts  of  life  as  one  obtains  in  urban  districts,  there  is  the  increased  ri»k 
to  life,  and  fresh  unpolluted  air,  sunlight,  and  freedom  from  the  city'i 
strife  and  turmoil  are  conducive  to  health  and  prolongation  of  life;  but  on 
the  other  hand,  the  unsanitary  condition  of  most  farm  houses  and  want  ol 
proper  ventilation,  together  with,  in  many  instances,  either  improper  food 
or  imperfectly  cooked  food,  tend  to  shorten  life,  as  usually  lived  in  rural 
communities. 

The  totality  of  deaths  in  the  cities  for  1903,  (Table  2)  was  8,324,  bebg 
an  increase  of  753  over  the  previous  year,  and  a  rate  of  17.4  per  thousand, 
or  4.0  per  thousand  in  excess  of  the  provincial  average.  The  cities  with  a 
death-rate  above  the  average  were,  Toronto,  17.8;  Belleville,  18.6;  Kingatom 
ft  Ottawa  with  each  20.9 ;  the  smallest  death-rate  was  in  St.  Thomas,  whem 
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it  was  12.7.  The  following  comparison  of  the  death-rate  in  cities  in  other 
countries,  e.  g.,  United  States  and  England,  of  municipalities  of  a  corres- 
ponding population  to  those  of  Ontario  Cities  is  made :  — 

Table  showing  deaths  in  Ontario^  United  States  and  England. 


Ontario. 


Toronto 

Ifaniilton 

Ottawa    

I>ond.on 

Kingston 

Brantf'ird  . . . , 
Rt  Thomas... 

Giielph 

St.  Catharines. 

Belleville 

Htratford 

Windsor 

Chatham 

Woodstock 


Popiilation. 


209,427 

52,985 

60,329 

38,235 

18,081 

16,730 

11,561 

11,572 

10.012 

9,178 

10,025 

12,234 

9,128 

8,902 


United  States. 


Population. 


(1902). 

Buffalo,  N.Y 

Troy.  N.Y 

(Jtira,  N.Y 

Binf»hamton,  N.Y. . . 
Watertown,  N.Y.... 

Niagara,  F.N.Y 

Torrington,  Conn  . . . 

Windham 

Stamford,  Conn 

Greenwich,  Conn... 
Ix)ckx>ort,  N.Y 

(1903). 

Melrose,  Mass 

Marlborough,  Mass.. 
Plymouth,  Mass 


352,  .387 
75,057 
50,383 
39,647 
21,700 
19,457 
13,733 
10,157 
19,4«5 
12.580 
16,581 

13,600 
13,609 
10,730 


Great  Towns,  England. 


Ijeiceeter. . . 

Booth    

Tynemouth . 

Howe 

Thorley  . . . , 
Middleton  . 
Todmorden 

Shipley 

Workington 
liadcliffe... 
Hey  wood... 
Oldbury  ... 

Ilkeston 

Farnsworth . 


Population . 


220,272 
60,761 
52,631 
38,446 
27,747 
25,901 
25,674 
26,109 
26,402 
25,501 
L'5,992 
25,797 
26,699 
26,458 


Deaths. 


3,735 
812 

1,263 
627 
378 
230 
147 
180 
151 
171 
164 
190 
133 
143 


Rate  p«- 1,000. 

17.8 

15.3 

20.9 

16.4 

20.9 

13.7 

12.7 

15.5 

15  0 

18.6 

16.3 

15.5 

14.5 

16.0 
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The  death-rate  during  1903  in  thirty-four  European,  AustraKaii  and 
American  Cities,  with  an  aggregate  population  exceeding  27  million,  was 
18.3  per  1,000,  or  1.9  per  thousand  more  than  the  cities  of  this  Province. 

Death-rate  of  Towns, — The  mortality  in  the  thirty-one  towns  tabled, 
(Table  3)  indicates  a  rate  slightly  less  than  that  recorded  in  the  City  group. 
The  total  deaths  were,  3,532,  which  gives  a  rate  of  16.9  per  thousand,  beiilg 
1.0  per^thousand  in  excess  of  those  recorded  in  1902.  It  will  be  noted  that 
the  death-rate  in  North  Bay  24.3,  Port  Arthur,  31.5,  and  Wellajid  24.0, 
are  exceptionally  high ;  in  the  former  instance,  partially  accounted  for  by 
an  increase  of  population  above  the  average,  and  from  the  fact  that  many 
railway  cases  are  brought  into  these  points  from  along  the  line  of  railway 
under  construction,  or  works  in  operation. 

Deaths  by  Age  periods.  The  study  of  the  deaths  occurring  in  the 
several  age  groups  is  always  interesting,  and  the  following  table  enablea  a 
ready  comparison  being  made  of  the  past  seven  years. 

Table  of  Deaths  by  Age  Periods^  18V7  to  1902,  inclufire. 


1897 

189», 

1809, 

1900. 

1901 

1902 

3904 


0-1 


6.18 

5,975 

6,342 

6.174 

6,.'>13 

6,003 

6,700 


6,132 


1-5   ■    ft-9 


2.221 
1,992 
1,910 
1,989 
1,851 
1,984 
3,934 


l,9S3 


806 
761 
762 
803 
816 
826 
874 


806 


10-14  15-19 


636 
518 
569 
563 
571 
.571 
654 


883 


944 

830 
909 
941 
897 
791 
888 


885 


20-21  '  25-29  I  30-39  '  40-49 

I 


1,139 
1,072 
1.172 
1,257 
1.182 
1.07^ 
1,129 


1,147 


50-59 


60-69 


1.192 
1,013 
1.049 
1,083 
1.009 
937 
1.084 


l.CKlo 


1,913 
1,790! 
1,858, 
1.908, 
1,9931 
1.9411 
1.926. 


1,703 
1.631 
1,753 
1,819 
1,908 
1,927 
1.880 


1,833 

2,582 

1,865 

2,713 

2,026 

2.854 

1.931 

2,949 

2.135 

3,086 

1,786 

2,916 

2.184 

2.979 

1,903.    1,803    1,9871    2,861. 


70-7V 

SO 
ftiid 

Not 

over 

giveD. 

3,587 

2,707 

183 

3,429 

2,635 

143 

4,142 

8,122 

144 

3.825 

3,099 

164 

4,051 

3,336 

]8« 

8.636 

3,085 

IXA 

3.9SI 

3/28H 

218 

3,807 

3.02f; 

186 

Tulal. 

4 


27,^ 
y..370 

1N.49* 


The  total  increase  in  deaths  for  the  year  was  1800,  as  compared  with 
1902,  and  697  or  38.7  per  cent,  were  under  one  year  of  age,  and  663  or 
31.2  per  cent,  were  of  the  groups  between  70  and  80,  and  over,  or  nearly 
70  per  cent,  of  the  total  increase  occurred  at  the  two  expanses  of  life. 

Still-births  being  included  in  both  births  and  deaths.  As  still-birthfi 
are  included  in  both  the  birth  and  death  returns,  it  may  be  only  proper  to 
compare  the  returns  as  given  for  the  past  seven  years,  showing  the  deatka 
in  the  Province  of  infants  under  one  year,  and  children  under  5,  (still-birtlu 
being  excluded)  so  as  to  permit  of  comparisons  being  made  between  tlie 
mortality  of  infants  and  children  in  other  countries  where  this  method  is 
adopted. 

Table  of  Deaihs  of  Tnfwts  and  Chddren,  1897- 1003 y  indnsive. 


Deaths  under 

Deaths  under 

1 
Total  deaths  in 

Ratio  to 

Yeiir. 

Population. 

I  year,  excluding 

5  years,  excluding 

Ontario,  excluding 

namber  of 

still-births. 

still-births. 

still-births. 

deaths. 

1S97.. 

2,279.378 

5,052 

7.257 

26,498 

27.3 

1898. . 

2,279,921 

5,014 

6,906 

25,409 

27.5 

1899.. 

2,302,705 

5,473 

7,374 

27,747 

26  5 

1900.. 

2  325,712 

6, 198 

8,141 

28,543 

25*5 

1901.. 

2,184,144 

5,446 

7,290 

28,500 

255 

1902.. 

2,205,965 

4,853 

6,838 

26,713 

25.6 

1903.. 

2,198,692 

5,434 

7,368 

28,399 

35-9 

1 
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Of  the  total  number  of  deaths,  8,634  or  29.1  per  cent,  happened  before 
the  fifth  year  of  life,  and  6,700  or  22.5  of  the  total  occurred  in  the  first 
year  of  life.  This  infantile  death  roll  is  made  up  in  the  following  group  of 
ways :  — 

a.  Communicable  Diseases    297 

b.  General   Diseases   166 

c.  Disease  of  the  Nervous  Sy^m  616 

d.  Disease  of  the  Circulatory  System  11 

e.  Disease  of  the  Respiratory  System  663 

/.  Disease  of  the  Digestive  System  996 

g.  Disease  of  the  Genito-Urinary  System  23 

h.  Puerperal    Diseases    1 

t.  Diseases  of  the  Skin  -■ 13 

j.  Diseases  of  the  Locomotor  System  4 

k.  Malformations — Diseases  of  Infancy  3,857 

I.  Accidents  36 

m.  Undefined   causes    17 

6,700 

And  of  this  total  infantile  mortality,  there  died  in  ijie  Cities,  2,818, 
and  in  the  Towns,  426,  or  a  total  percentage  for  these  urban  municipalities 
of  48.4  per  cent,  of  all  infantile  deaths,  which  facts,  considered  for  the 
relative  population  of  urban  as  compared  to  rural  districts,  would  indicate 
that  the  infantile  death-rate  is  higher  in  the  former  as  compared  to  the 
latter,  by  5.2  per  1,000  of  the  population  against  3.4  per  thousand,  while 
the  deaths  of  infants  under  1  year  total  2,256,  or  cities  and  321  for  the 
towns,  or  2,577  as  compared  to  4,123  for  the  rural  districts — ^numbers 
which  represent  a  mortality  of  4.1  per  thousand  of  the  population  of  the 
urban  districts,  as  compared  to  2.6  for  the  rural. 

To  enable  a  comparison,  the  deaths  of  children  under  five  years  of  age, 
the  following  figures  from  the  reports  of  vital  statistics  may  be  studied. 
New  York  state,  with  an  estimated  population  of  7,467,050  in  1902,  had  an 
infant  mortality  of  31,215,  or  25.3  per  cent,  of  the  total  deaths  of  all  ages. 
AVhile  for  the  preceding  ten  years  the  infantile  deaths  had  averaged  37,970, 
or  31.0  per  cent.  Connecticut,  with  an  estimated  population  of  908,356 
for  1902,  had  4,003  deaths  or  27.7  per  cent.,  with  an  average  of  28.34  per 
cent,  for  the  ten  years  of  deaths  at  all  ages.  Massachusetts  in  1903 — 
reports  for  33  cities  and  towns  with  over  5,000  inhabitants,  an  estimated 
population  of  2,533,786,  or  85  per  cent,  of  the  total  population  of  the  state — 
that  8,803  infants  under  one  year,  or  21.4  per  cent.,  died,  and  12,231  infants 
under  5  years  of  age,  or  29.7  per  cent,  of  the  total  mortality  as  compared  with 
31.2  per  cent,  for  1902. 

The  report  of  the  Registrar-General  for  England  and  Wales,  shows 
that  the  average  infantile  mortality  for  the  period  1897-190^,  was  157  per 
1,000  births,  and  for  the  year  1902,  it  was  133.  Comparing  on  this  basis, 
the  rate  in  Ontario  is  most  favorable,  being  111  per  thousand  births.-  A 
comparison  very  much  more  favorable  to  this  Province  than  might  be 
expected. 

Deaths  by  seXy  nativity  and  social  condition. — The  proportion  of  males 
to  females  dying  during  1903,  was  7.8  to  7 — total  exce.ss  of  the  former  over 
the  latter  being  1,564.  In  considering^  the  nativity  it  is  found  that  70.8 
per  cent,  were  native  born  Canadians,  and  27.4  per  cent,  foreign,  in  the 
remainder  of  cases  the  place  of  birth  not  being  recorded. 

The  number  of  single  persons  dying  in  the  year,  was  48.9  per  cent,  of 
the  total  registered,  while  46.9  per  cent,  were  married,  the  remainder 
being,  "not  stated." 
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Deaths  by  months.  In  considering  the  deaths  by  months,  it  will  be 
seen  that  the  variations  indicate  that  the  months  of  June  and  September, 
were  the  healthiest  of  the  year,  while  the  highest  mortality  throughout  the 
Province  as  well  as  in  the  cities  and  towns,  (Table  11  &  12),  took  place  in 
the  months  of  January  and  March,  the  former  of  which  was  on  the  whole 
a  cold  month,  with  the  exception  of  two  or  three  mild  spells;  and  March 
was,  contrary  to  the  usual  conditions,  exceedingly  mild,  and,  as  might  be 
expected,  the  deaths  among  those  at  the  extremes  of  life  were  numerous, 
as  well  as  diseases  of  the  Respiratory  System. 

Analysis  of  the  Causes  of  Death  in  Ontario. 

A  summary  of  the  causes  of  death  for  the  Province  by  fourteen  groups 
of  classes  will  be  found  in  Table  10 — ^an  increase  is  found  in  all  but  the 
following, — '^Puerperal  Diseases,"  ^'Diseases  of  the  skin,  etc.,"  and  "Ill- 
defined  Causes" — the  decline  in  the  latter  class  no  doubt  being  due  to  the 
greater  accuracy  with  which  medicaj  men  are  striving  to  arrive  at  a  correct 
diagnosis  and  more  care  on  their  part  in  filling  up  each  return  of  death. 
During  the  year  i;here  were  registered  124  suicides,  or  9  more  than  in  the 
preceding  year,  while  there  were  117  more  deaths  by  violence  than  in  1902. 

Referring  to  Table  (3)  it  will  be  found  that  the  deaths  from  groups  of 
diseases  as  well  as  from  separate  diseases,  by  counties,  (including  Cities  k 
Towns)  are  therein  set  forth,  while  Tables  14  and  15  contain  the  deaths  as 
occurring  in  the  cities  and  towns,  separately,  thus  affordiac^  a  means  for 
t?ompuriso'i  bet\'^een  the  urban  and  rural  districts  of  the  Province. 

Communicable  Diseases. 

m 

Enteric  Fever.  The  deaths  from  this  disease,  taking  either  the  Pro- 
vince as  a  whole  or  the -urban  municipalities  separately,  show  but  little 
change  over  those  recorded  during  the  preceding  year,  and  a  regrettahle 
feature  of  the  case  is,  that  the  infection  is  general,  not  a  city  in  the  Pro- 
vince having  been  free  from  its  baneful  influence,  Kingston  in  particular 
showing  an  increase  of  17  deaths  over  1902,  while  of  the  towns,  Samia  and 
Sault  Ste.  Marie  stand  prominently  forward  in  the  number  of  deaths  from 
* 'Typhoid  Fever,"  facts  which  clearly  indicate  the  continued  pollution  of 
the  waters  used  in  these  towns  for  domestic  purposes.  That  the  mortality 
from  this  disease  is  greater  in  the  rural  districts  than  in  the  more  populous 
centres,  was  demonstrated  in  1902,  when  the  more  scarcely  settled  districtg 
(as  shown  in  the  following  table),  those  to  which  many  thousands  of  tour- 
ists flock  in  the  summer  months,  expecting  to  find  fresh  air  and  pure  water. 


County  or  Dietrict.  ^  I*opuIatii>ii.         icj02-19ft^ 


Algoma 

Muskoka 

Nipissing 

Parry  Sound. 
Rainy  River  . 
Thunder  Bay 


45,844 

27 

21,180 

8 

27,007 

11 

25.180 

i 

16,695 

M 

12,671 

12 

Total ; i  127.402  •     Ti 


A  rate  of  0.49  per  thousand  for  the  rural  districts  as  compared  to  0.14  for 
the  City  of  Toronto  in  the  former  year. 

Smallpox.  The  death-rate  for  this  disease  increased  in  1903,  there 
having  been  21  deaths  as  compared  with  7  in  1902.  The  type  being  much 
more  malignant  wherever  it  occurred. 
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Measles  and  Whooping  Cough,  These  two  diseases  of  infancy  anS 
cliildliood  continue  to  reap  their  harvest.  The  latter  proving  as  fatal  in 
as  many  cases  (204)  as  in  1902.  The  reduction  in  the  fatality  of  measles 
is,  however,  most  gratifying — the  reduction  in  the  deaths  being  61.5  per 
cent. 

Scarlatina,  The  increase  in  deaths  from  scarlatina  showed  a  marked 
increase  for  1903,  being  64.2  per  cent,  over  those  of  the  preceding  year; 
the  increase  will  be  found  to  have  occurred  in  the  rural  districts,  as  there 
was  a  slight  decrease,  some  six,  as  compared  to  the  deaths  in  cities  for  1902. 
The  most  marked  decrease  was  that  of  Ottawa,  when  the  deaths  fell  from 
39  in  1902,  to  6  for  this  year — a  fact  which  is  largely  attributed  to  the  en- 
forcement of  the  scarlet  fever  regulations,  which  call  for  the  removal  of 
each  and  every  case  to  the  Isolation  Hospital,  and  which  regulation  was 
very  systematically  enforced  by  the  Health  Authorities  of  the  City. 

Diphtheria.  Under  this  heading  is  included  deaths  from  so-called 
"Croup,'*  there  having  been  an  increase  of  eleven  over  those  registered  in 
1902.  Of  the  687  deaths,  34.6  per  cent.,  or  248,  happened  in  the  cities, 
being  15  in  excess  of  1902. 

Influenza.  While  in  1902  the  deaths  from  this  cause  dropped,  being 
about  one-fourth  of  those  happening  in  1901,  it  will  be  seen  that  there 
was  an  increase  of  70  per  cent,  in  1903  over  the  preceding  year,  the  major- 
ity being  in  the  rural  districts,  and  caused  no  doubt  by  the  changeable 
weather  which  happened  in  the  winter  months. 


Other  General  Diseases, 

Pycemia  and  Septicaemia,  Although  the  number  of  deaths  from  this 
group  of  diseases  is  33  in  excess  of  those  recorded  in  1902,  the  death-rate 
is  much  below  that  of  former  years. 

Tuberculosis.  A  comparison  of  the  deaths  from  consumption  as  regis- 
tered in  the  Province  since  1870,  may  not  be  without  interest  in  studying 
the  mortality  of  this  disease. 

Table  ahowing  the  Number  of  Deaths  from    Tuberculosw  in   Ontario,  in  each  year  siiiee 

January  /«/,    1870. 


Year. 


Population. 


Number. 


Year. 


1870 

1871 

1872 

1873 

1874 

No  returns — 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

2x  R.G. 


Not  found. 
1,620,851 
1,650,111 
1,679,371 
1,708,631 
1,737,891 
1,767,151 
1,796,411 
1,825,671 
1,854,931 
1,884,200 
1,923,610 
1,923,610 
1,923,610 
1,923,610 
1,923,610 
2,115,971 
2,115,971 


886 
1,049 
1,308 
1,420 
1,295 


1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 


Total, 


Population. 


Number. 


2,148,971 
2,148.«71 
2,161,971 
2,122,716 
2,146,020 
2,167,460 
2,189,116 
2,211,101 
2,263,492 
2,257,378 
2,279,929 
2,302.705 
2,325,712 
2,184,144 
2,205,965 


2,551 
2,417 
2,503 
2,379 
2,592 
2,562 
2,379 
2,472 
2,922 
3,154 
3,291 
3,405 
3,484 
3,284 
2,694 
2,723 


76,669 
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It  will  be  notice/i,  however,  that  the  returns  for  the  first  six  years  are 
very  incomplete,  the  number  of  deaths  registered  for  the  year  1871  being 
1,049,  while  the  census  returns  for  that  year  places  the  figure  at  2,183, 
while  in  1881,  returns  actually  registered  in  the  depaii^ment  were  2,446, 
being  51  in  excess  of  the  census  figures  for  that  year.  But  the  figures  for 
the  remaining  years  may  be  taken  as  fairly  accurate  and  indicative  of  the 
ravages  of  the  disease  year  by  year.  The  maximum  of  deaths  was  reached 
in  the  year  1900,  when  3,484  deaths  were  recorded,  since  which  year  there 
has  been  a  reduction.  As  indicative  of  the  general  distribution  of  the  disease 
throughout  the  Province,  the  following  table  of  deaths  by  counties  is  of 
interest. 


Deaths  from  Tuberculosis  by  Counties y  1903, 


'  Algoma 48 

Brant    39 

Bruce 46 

Carleton  184 


Dufferin    

Elgin     

Essex  

Frontenac    

Grey 

Haldimand 

Halton  

Haliburton 

Hastings  

Huron    

Kent  

Lambton 

Lanark  

Leeds  and  Grenville 

Lennox  and  Addington 

Lincoln 

Middlesex 

Muskoka 


19 
20 
70 
75 
69 
22 
18 
3 
88 
58 
55 
68 
46 

100 
31 
43 

120 
32 


Norfolk 34 

Northumberland  and  Durham  71 

Nipissing   28 

Oiitario  56 

Oxford  47 

Peel  23 

Perth 51 

Peterborough  44 

Preecott  and  Russell  60 

Prince  Edward  29 

Parry  Sound  10 

Rainy  River   15 

Renfrew  55 

Simooe    101 

Stormont,  Dundas  and  Glengarry...  lOP 

Thunder  Bay  25 

Victoria  32 

Waterloo    •    58 

Welland  3} 

Wellington  5/ 

Wentworth    93 

York  458 


Total,   1903   2J23 


It  will  be  noticed  that  458,  or  16.4  per  cent.,  were  registered  in  the 
County  of  York,  including  the  City  of  Toronto.  The  following  counties 
and  districts  show  the  least  number  of  deaths  from  consumption,  viz:— 
Haliburton,  3;  Parry  Sound,  10;  Rainy  River,  15;  Dufferin,  19;  Elgin, 
20;  and  Thunder  Bay,  25. 

The  fact  is,  however,  brought  home  to  a  student  of  the  question  that 
it  is  imperative  upon  each  county  in  Ontario  to  make  some  immediate  pro- 
vision for  the  consumptives  resident  within  the  same,  other  than  by  enb- 
scribing  a  few  hundred  dollars  for  the  care  of  one  or  two  or  more  necessitous 
poor  patients,  and  this  can  only  be  done  by  the  providing  of  some  local 
institution  for  their  care  and  education. 

That  a  better  idea  may  be  formed  of  the  necessity  of  such  aid,  the 
following  table  is  submitted.  It  shows  the  deaths  from  tuberculosis  by  occu- 
pations and  age  groups  and  sex.  Of  the  total  2,745,  1,265  were  males, 
and  1,480  females.  In  considering  the  occupations,  508  were  "farmers," 
531  housewives,  169  laborers,  598  gave  no  occupation,  and  299  were  spin- 
sters, while  the  occupation  of  the  remainder  covered  almost  every  walk  in 
life.     The  largest  number  of  deaths  occurred  in  the  following  age  groups: 
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Table  showing  Deaths  from  Tuberculosis  by  occupations  and  ages  in  Ontario  in  1903. 


Occupations. 

1 

10-14. 

15-19. 

20-24. 

•  ■  •  • 

80-34. 

35-39. 

40-44. 

45-49. 

50-59. 

1 

70-79. 

80  and  over. 

• 

a 

0) 

> 
bo 

0 

Totals. 

5S     [2 

Agents 

Male     .... 
Female 

1 
1 

1....'.... 

1 

....  1 

1:    1 

1 
1 

5 

1 

Artists 

Male     .... 

!  .  .  .  - 

J 



* 

1 

It 

Female 

Male     

.... 

'•••I'-"- 

1 

Architects • 

1 

•  •  •  • 

( 

. . . . ,     j  -  -  - 

:::::::-!::: 

Brewers  and  distillers 

*•• 

1 

1 

.... 

I 

j      6 

Bakers  and  confectioners  .... 

tt 

1 

3 

2 

2 

2 

i 

.... 

.  1 . . . . 

Barbers 

It 



2       1 

Butchers 

1. 
11 

.... 

2  .... 

•  •  •          •  >  •  • 

1  .... 

.... 
1 
7 

2       1 

t 

Bartenders 

1 
.... 

1 '  * '  * 

0  . . . . 
1    12!---- 

Bookkeepers 

it 

II 
Female .... 



5 
i 

1 

1 

X       a   •   a   » 

1 

•   ,•  • •  • 

■•  1 

1 

Bookbinders  

.  Male     .... 

.... 



1 

1 

1 

....<....  i ... . 

1      2 

.1 

Female... . 

....1. 

—  |.... 

....'....!.... 

Blacksmiths 

Male     .... 
If 

■    >    ■    a 

4'       1 

1 . 

ll     1 

1 

t 

9 

BrickmakeTH t 

....1.... 

::::i:"*!:::' 

Bankers 

(1 
II 

2 

1 

....1 

.....  1 ... . 

S 

Builders  and  contractors 

'               [ 

....;:: 

^ 

, 

\ 

Board!  nir-house 

••    ::::  i::::;::::  :::: 

1 

....  1 

• 

"***!**** 

......... 

•« 

Female....    ........'..,. 

4 

j 

1 

CSAmenters  

Male     ....  1 (... 

2 

1 

2 
1 
1 

2 

1 

3       1;      7 

3 

21 

'25I-   " 

Cabinetmakeis ! 

1 

•  •  •  • 

, 

1 

5 
1 

CooDers  ^ -  1 

1 

' 

Cooks  * 

^Atvlf?        •■«•    1.--- 

1 

•  •  •       f  .  .  .  . 

.■.*;:i" "" 

2  .. 

.t 

Female 

' 

.  . 

-  .   -  - 

.... 

1 

1  .  .  .  . 

.... 

Chemists  and  druKsrists 

::::i::::  ;:::i;;:: 

. . . .  i 

•   a   • 

Clenrvmon 

[ 

1 

1 

1 

a    a    •    a 

2 
8 

54 

Carnage  and  waggon  makers. 
Clerks 

1 

i'"  * 

2 

Male     .... 
Female. . . . 

K 

16 

4 

•  «  •  « 

2 

16 
8 

■   •   a    • 

6!       il       7 

1* 

I 

7 

Cheeaemakers 

Male     .... 
11 

•    •    «    a 

1 

2 

' ! 

1 

4 

2 

Female — 

•  •   •    • 

•  •   •    • 

1 

. . . .  i . !  ] . 

. 

1 

Commeraial  travellers 

i;    1 

1        2 
5       4 

1 

2 

■   a   •   ■ 

1 

1 

6 
4 

Dentists    

Drfewmakers     

' 

1 

4       2 
2       2 
2       2 

"i 

•  •  ■  • 

2 

1 

IS 

Enirineers               

1 

•    •    a    .    1   .    .    .    . 

1 
1 

1 

1 
1 

1 

9 

Rlectridans  ......  r  r  --....  ^ 

6 
1 
3 
4 

EnfirTa.ver8        

EditoTB  and  reoortcis 

, 

1 

2 
1 

Foremen 

Male     ....  '... 

....... 

2 

"i 
1 

31 

21 

TTrirnwoiXlun 

Female.. ..  I.... 

....'-- 

1 

Farmers 

Male     ....  I.... 
Female  ...  i  — 
Male     ....  I.... 

18 
14 

41 
32 

53 
30 

23 

19 

2] 
26 

16 

14 

40 
18 

46 
17 

20 
2 

■■] 

314 

194 

Furrien 

It 

Female I • . . . .  i 

Factory  hands 

Male '....'....  1      1 

■  •  •  ■ 

•   •   a   • 

2 

•    ■    •    a 

1 

2  .... 

3 

■    a    a    a 

1 

1 

- 

11 

tt 

Female....    

....1         1 

1 

2 

Gardeners . 

Male     .... 

■    •   •    a 

.*.!!     3 

2 

7 

t« 

Female 

1 

' 

Genllenien 

....!.... 

2 

2 

1 
71 

■  •  •  • 

1 

i,     i 

i 

4>     2 

2 

.... 

1 

16 
2 

•  •  •  • 

5 

7 

Hunters  and  flshermen 

....  1 . 

.,.:■ : 

Housewives  ' . . . . 

6 

1 

.  .  .  • 

911     83     60i     S8 

66     47 

6 

1 

581 

HftmennnftkerH  and  saddlcrR > 

2       1 

>«aal.... 

1 
2 

Hoteikeepers 

•1 

Male     





1 

1!         • 

1 

•  ■   •    a 

Female. . . . 

........ 



T.Ahorer8            

12 

19 

1 

30 

24 

'1*9      14     '\k 

24 
1 

ie 

2 

169 
3 

1 

1 

LAWvers 

1 

• 

«t 

Male     .... 



■  i 

2 

i 

.::  :;• 

1 

5 

Female.. . . 

1 

.... 

1 

Tilvervmen  and  cabmen ....  -  - 

■    •••(••••>••« 

2 

2 
2 

4 

7 

'M'cumnfi             

. 

1 

2 

1 

3 

\f  <u»'hlTi{atR 

1 

4        8 

1 

6 

1        2 

3 

15 

"UTiaTriViAntJI    .       _  .       

Male     . . . 

Kenuile 

1     • 

1 

2 

2       2       4       6 

1 

2 
1 

a    a    a    > 

1 

25 

tt 

Mechanics 

. 

2 

6       2 
1        1 

3 

1        2 

. 

19 

Milliners                  

1 
......... 

1 

3 

Miners                          

1     

1 

1 

r 

2 

••"*i 

•■■*'••■•      -•»■ 

Munnf  acturers 

1 

1 
2 
1 

1 

1'    1 

2 

.... 

5 

I 

1 

Millers          

............ 

1 
1 

.... 

.. .  ■ 

Hf  niilders 

...         ' . .  • . 

1    ,  1 

.... 

Male     — 
Female 

....I....       1 

1 

1 

1 

1 

3 

If iiraea   .          

2 

J 

1 

4 

Niins            1         

.: J  1 

.... 

1        ]        1 

2 

6 

Painters 

5       5 

4,      2       1,      1 

1 

19 
3 
6 

Pedlars    r 

' 

2  . . . .        1 

*                ^  1  •  •  •  « 

Physicians 

Male     

....i....i.... 

i 

2 

i 

•  •  •  a 

....I.... 

•  •  •  • 
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Table  showing  Deal 

• 

Occupations. 

hs  f  ron 

I 

J 

I 
1 

■ 

1 

15-19.                            ^ 

ube 

s 

5S 

rcu 

9) 

l4. 

iosi 

9  in  1903. 

1 

... 

ill   J. 

-a 

• 

7ntinued 

s    S 

>      ?  ■ 

o     5     *     « 

36      5k    '  S      5s. 

Physicians  Female 

1 
1 

1              !       ; 

1 

Plasterers , t . . 

I 
1 

....  1 ....  i ... . 

_ 

' 1  .  .. 

Plumbers 

1 

21        1 

'     1 

•• ' — 

Printers Male     .... 

1   ■■■ 

1 

]!.... 

y 

"'? 

; '    _        f,. 

"      Female.... 

' 

1 

Photographers Male     .... 

1 



2....!....^     r.^. 

;:::.::.!.:..'.::.   s... 

'*            Female 

.... 

Public  officials Male     i.... 

r       '     » 

4 

5. n   -- 

Female ' 

1 

.. 

Policemen  1 

1 

4 

' 

.  .'    "'      1 

Railway  emploj'ees 

8 

T         4.       V        'i 

1 

1| 24  .... 

Stenographers  Male     I . . . . 

... 

1                . 

"               Female 

... 

1 

....|. ........ 

J 

....;----  ----                 4 

Servants  Male     

>  .  . 

i 

: 

.  .  •  • 

— .....          — . 

I, 2 

I  ....        I  ...r     45 

1          1?» 

"         Female.... 

.... 
1 

1 

12      12 

12l      5 
IC       3 

8 

2       3 

Students  Mate     ...    ' 

1 

"         Female.... 

::::i::::  ::::■ 

....  .... 

....i..-.     .1....   ._  ,.       a 

Stonecutters  , 

1 

2 
2 

1 

1 

.    ,.._    L..,. .i  ._.. 

Shoemakers Male     

■ . . . 

... 

2 

ii  "i 

' 

9 

« 

Sailoni 

1 

r'ii 

....      _ 

«i 

Seam-stresses 

1 

51 3 

li       1        1 

3,       1 

13 

Schoolteachers ..  Male     ....  i 

' 

2 

ti 

■  •  ■  ■ 

.... 

•  ■  * . 

2      - 

__      t      _                     i_..- 

Female 

■  ■  ■  • 

1 

21       1 
47'     27 

i 

...1 K 

Spinsters 

5S    107 

i.v   ii      9' 

12 

8 

1 

4         m 

Tailore !..;. 

3 

5       2 
1        1 

2l      2 

...     ..!.  ...        14... 

Tinsmiths ' 

.... 

..    1.... 

1 

1 
2 

i              ^           4.... 

Teamsters^ 

.... 

11      i 

•  •  •  - 

9. 

1 

Telegraph  operators Male     ' 

3 

J  —  1 

.:::.:::!::::::::   ^:..: 

"                 Female..     1 

1 

•*• ,--- 

....  ....I.... 

....'....,    1 

Tanners  and  curriers 

1 

.... 

1      ] 

1. .. 

.:::.::;.:::.;;:  s 



.  1 

1 

! 

Undertakers > , 

:;::  :;::  ::::  ::::i;::* 

1 

9 

I.... 

Watchmakers  and  jewellers 

Weavers Male     ....    

] 

•2 

.  ,...   . 

.    .         »i 

2 

1 

. :{   ... 

*'         Female....  ' 

"U9 
151 

311 

.  .  •  ■ 

25 
44 

71 

1 

"*2 

u 

12 
361 

_ .  _ 

•  •  •  ■ 

r 

3 

132 

1 

1 

....       .    f         ,       4 

No  occupation Male     . . . .  ' 

Female ' 

1 

Totals  by  age  periods 

IS      17 
40     16 

237    423 

... 
12      11'       i 
h       3       4 

8 

7 

229 

3 

6 

180 

2!.   ..       2  27V.... 
2'      2       3....   2* 

43      10     14 

1 
Totals,  male  and  female ' 

1                 1 
1 

....! 12a3l4?0 

Grand  total 

1 
..     1   .-. 

1 

2.73 

« 

; :""1 

1 

Cancer.  The  total  number  of  deaths  from  this  class  of  diseases,  whicli 
includes  Carcinoma,  Sarcoma  and  ''Malignant  growths,"  was  1,156,  and  of 
this  number  534  were  males  and  622  females.  The  largest  number  of  deaths 
took  place  in  the  age  group,  60-69.  The  mortality  for  the  year  was  52.6 
per  100,000  of  both  sexes,  which  compares  favorably  with  that  of  Scotland, 
which  was  for  1902,  83,  while  in  England  and  Wales  for  the  year  1903,  the 
death  roll  at  all  ages  for  males  was,  73.2  and  for  females  100.3  per  one  han- 
dred  thousand,  both  of  which  are  the  highest  rates  on  record,  and  referring 
to  the  deaths  from  this  cause.  Dr.  John  Latham  reports:  — 

"The  statistics  of  the  last  three  years  confirm  those  of  the  previous 
years  in  showing  that  the  notably  excessive  fatality  of  malignant  disease 
in  women  as  compared  with  men,  depends  on  its  tendency  to  invade  with 
exceptional  frequency  the  generative  and  mammary  organs  of  the  female 


sex. 
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Diseases  of  the  Nervous  System.  The  total  number  of  deaths  in  thii 
group  was  3,279,  or  .26  in  excess  of  the  number  registered  in  1902,  being 
11  per  cent,  of  the  total  deaths  for  the  year. 
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The  deaths  from  epidemic  cerebro  spinal  meningitis  numbered  114, 
being  13  more  than  the  previous  year.  The  deaths  were  reported  generally 
throughout  the  Province,  the  only  counties  in  which  deaths  did  not  occur 
were,  Algoma,  Dufferin,  Haldimand,  Haliburton,  Parry  Sound,  Perth, 
Peterborough,  Prince  Edward,  Renfrew  and  Waterloo,  and  the  total  deaths 
were  greatly  in  excess  of  those  from  smallpox  and  measles  combined. 

Diseases  of  the  Circulatory  Systerm.  Under  the  disease  placed  in  this 
group,  there  died  during  1903,  2^590  persons,  or  369  more  than  in  1902, 
and  the  greater  number  (1993)  are  stated  to  have  died  of  "Organic  Heart 
Disease,"  or  an  increase  of  308  from  this  cause  alone,  being  a  marked  in- 
crease of  18  per  cent,  over  the  preceding  twelve  months. 

Diseases  of  the  Digestive  System,  The  total  deaths  registered  under 
this  group  were  2,725,  or  9  per  cent,  of  the  total  for  all  causes,  and  1091, 
or  40  per  cent.,  were  due  to  what  might  be  called  a  preventable  cause,  viz., 
"Cholera  Infantum,*'  one  which  could  very  materially  be  reduced  if  mothers 
and  others  engaged  in  artificially  nursing  infants  were  better  educated  in 
the  correct  methods  to  be  adopted  and  the  dangers  to  be  avoided  were  more 
particularly  dwelt  upon  by  medical  men.  The  fact  that  over  one  thousand 
infants  die  in  Ontario  annually,  is  surely  sufficient  reason  for  more  general 
interest  being  taken  in  the  ipaportant  subject  of  infant  feeding.  As  so 
much  prominence  has  been  given  in  recent  years  to  the  subject  of  appendi- 
citis, it  may  be  stated  that  249  deaths  were  the  sub-group  which  includes 
anil  is  largely  made  up  of  these  cases. 

Diseases  of  the  Genito  Urinary  Organs,  Under  this  group  are  included 
the  diseases  of  the  sexual  organs  of  both  sexes,  and  those  of  the  kidney  and 
bladder.  The  total  number  of  deaths  was  1,053,  of  which  630,  or  nearly  60 
]>er  cent.,  were  due  to  either  acute  or  chronic  nephritis  (Bright's  disease), 
and  366  other  affections  of  either  the  kidney  or  bladder.  "Of  the  deaths 
caused  by  disease  of  the  genitalia,  17  were  amongst  males,  and  40  amongst 
females,  and  one  quarter  of  the  latter  were  attributed  to  ovarian  disease. 

Puerperal  Diseases,  Of  the  231  deaths  in  this  group,  42  were  due  to 
puerperal  septicsemic  affections,  or  8.6  per  ten  thousand  births,  which  is 
very  low  in  comparison  with  the  mortality  in  England  and  Wales  for  the 
Fame  year,  where  it  was  4.07  per  thousand  births. 

Remaining  groups  of  Diseases,  The  chief  points  of  interest  in  the 
remaining  groups  are,  the  1,265  still  births — the  2,585  deaths  from  congeni- 
tal debility  and  malformations,  and  the  3,343  deaths  from  ^'Senile  decay." 

Deaths  by  Violence,  Under  the  heading  of  "Suicide,"  there  were  125 
deaths,  25  by  poison,  26  by  strangulation,  7  by  inhalation  of  gas,  9  from 
drowning,  and  48  who  died  as  the  result  of  the  use  of  firearms,  or  other 
weapon.  The  total  number  of  deaths  from  accidents  of  all  kinds  numbered 
1,241,  or  slightly  more  than  4  per  cent,  of  the  deaths  for  all  causes.  There 
were  ouly  two  deaths  from  bicycle  accidents,  8  killed  hy  electric  cars,  and 
198  died  as  the  result  of  railway  accidents,  being  45  in  excess  of  those  reg- 
ifiteieil  as  having    died  from  this  cause  in  1902. 

IlUdefined  or  not  specified  causes.  During  the  year  807  deaths  were 
legistered  which  are  practically  useless  for  statistical  purposes,  and  it  is 
ic»  be  hoped  that  in  future  medical  men  will  endeavor  to  be  careful  in 
filling  in  the  death  returns. 

Following  the  custom  of  former  years,  both  tetanus  and  anthrax  are 
nlof.pil  here  (incorrectly).  In  this  group  there  were  in  all  18  deaths  from 
telanus  and  2  from  anthrax,  one  each  in  the  counties  of  Grey  and  Lambton. 
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Repoet  of  the  Inspectoe  of  Vital  Statistics  for  the  Tear  1904. 

Reference  to  the  Inspector's  report  indicates  the  portions  of  the  Pro- 
vince visited  during  the  year  1904.  He  indicates  the  great  difficulty  that 
exists  in  some  sections  of  the  country  in  the  collection  of  vital  statistics,  and 
points  out  the  neied  of  more  drastic  measures  being  introduced  by  placing 
at  the  disposal  of  the  department  h  member  of  the  provincial  detective 
service,  whose  special  duty  it  would  be  to  secure  information  and  prosecute 
where  breaches  of  the  Act  occur,  by  reason  of  failure  on  the  part  of  those 
responsible  to  make  reiturns  to  the  division  registrars. 

The  Inspector  emphasizes  the  fact  that  physicians  generally  are  the 
chief  offenders  in  failing  to  make  their  returns. 

Report  of  Chief  Clerk 

The  report  of  this  officer  gives  an  idea  of  the  work  accomplished  by  the 
clerks  of  the  department  during  the  year  1904,  and  the  following  table 
indicates  the  growth  of  the  officer's  work,  which  relates  more  particularly 
to  searches  and  certificates  since  the  inauguration  of  the  department. 

The  following  table  affords  an  indicatioji  of  the  extent  to  which  the 
records  of  the  office  of  the  registrar-general  have  been  utilized  by  the  public 
for  legal  evidences  of  births,  marriages  and  deaths,  since  the  office  has  been 
established. 


r 

1 

Years. 

t 
1 

Total  searches. 

1 
Certificales  issued. 

195 
121 
290 
125 
397 
270 
312 
364 
296 
540 
837 
364 
400 
468 
485 
514 
,               593 
713 

Amount  received 

1887 

$  52.25 

1888 

60.00 

1889 

145.06 

1890 -    

62.50 

1891 

198.89 

1892 

135.00 

1893 

156.32 

1894 

182.00 

1895 

148.00 

1896 

1897 

1898 

1899 

1900 

1901 



Search  fee  charged. 
897 
653 
755 
883 
933 
929 
1,084 
1,272 

270.00 
392.50 
:i46.03 
388.75 
454.00 
475.75 

1902 

1903 

1904 

489.50 
567.50 
674.50 

Conclusions  and  Recomuendations. 

It  is  quite  evident  that  while  the  returns  for  the  year  1903  may  be 
looked  upon  as  fairly  satisfactory  as  regards  their  completeness,  yet  it  can- 
not but  be  felt  that  through  failure  on  the  part  of  the  public  to  realize  their 
duty  in  respect  to  the  registration  of  births  and  deaths,  many,  especially  of 
the  former,  remain  unregistered.  It  is  not  enough  that  an  infant  be  chris- 
tened and  its  name  placed  in  the  church  register — ^this  does  not  satisfy  the 
law,  and  parents  should  be  reminded  that  it  is  a  duty  and  but  right  on  their 
I^art  to  register  each  birth  with  the  municipal  clerk.     Again,  notification  by 
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the  medical  attendant  of  a  birth  does  not  exempt  the  parent  from  taking 
care  to  have  the  child's  name  registered  within  thirty  days  from  the  date 
of  birth. 

Respecting  marriages^  it  would  be  much  bei^r  if  the  declaration  at 
present  left  with  the  issuer  of  the  marriage  license  should  be  properly 
backed  and  sent  direct  to  this  department  in  lieu  of  the  present  notification 
card,  where  it  should  be  filed  as  the  legal  connecting  link  between  the  license 
and  the  notice  sent  by  the  officiating  clergymen.  The  method  as  at  present 
in  force  leaves  the  declarations  in  the  hands  of  the  issuer,  where  too  often 
they  are  lost,  and  in  the  past  when  required  have  not  been  forthcoming. 

For  a  better  understanding  of  the  character  of  the  climate  of  the  Pro- 
vince of  Ontario,  I  have  this  year  the  pleasure  of  submitting  as  an  appendix, 
an  epitome  of  the  monthly  weather  review  for  the  year  1903,  which  cannot 
but  be  of  interest  in  studying  the  vital  statistics  of  the  Province. 

In  conclusion  I  would  briefly  refer  to  the  faithful  work  performed  by 
the  officers  of  the  department,  and  testify  to  the  general  good  quality  of 
the  same. 

I  have  the  honor  to  be, 

Sir, 

Tour  faithful  Servant, 

CHAS.  A.  HODGETTS,  M.D., 

Deputy  Registrar-Generah 


REPORT  OF  CHIEF  CLERK. 

ToKONTO,  February  6th,  1906. 
'To  Chas.  a.  Hodgetts,  M.D., 

Deputy-Registrar-General  of  the  Province  of  Ontario. 

Sir, — I  have  the  honor  to  submit  for  your  consideration  the  following 
cfltatement  showing  the  work  done  by  the  staff  in  the  Registrar-Generara 
Branch,  during  the  year  ending  31st  Dec,  1903. 

Receiving  and  entering  the  returns  of  Births,  Marriages  and  Deaths, 
from  about  800  Division-Registrars,  and  issuing  1,600  certificates  for  the 
:sanie  semi-annually,  and  mailing  1,600  notices. 

Indea^inff. 

Birth8,  (1903),  27,164;  not  indexed,  21,478;  Total  48,642 

Marriages,    (1903),   indexed    v 38,660 

Deaths,   (1903),  indexed 29,664 


Total  116,966 

Comparing. 

Births,  (1903),  none  compared. 

Marriages,  (1903),  only  part  compared,  viz  15,400 

Deaths,    (1903,  all  compared    ..: 29,664 
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In  all  21,580  marriages  have  been  indexed  from  old  County  Register 
Books  of  dates  prior  to  1869,  which  have  lately  been  received  from  County 
Registrars. 

Total  marriage  license  cards  received  from  Hcense  issuers,  was  19,330 
These  cards  have  to  be  sorted  by  counties  and  compared  with  the  index 
Books  of  Marriages — fully  1,000  of  these  are  yearly  found  unregistered  by 
the  clergymen  who  performed  the  marriages,  who  are  notified  by  letter; 
and  this  year  756  of  these  marriages  were  secured  and  registered  by  thi» 
fey  stem. 

This  work  requires  some  1,600  letters  to  be  sent  and  replies  received. 

315,000  blank  forms  were  sent  out  this  year  to  2,100  Division-Regis- 
trars  and  issuers  of  marriage  licenses. 

Compiling  Annual  Report  and  preparing  dpecial  tables  for  same, 
wrapping,  addressing  and  mailing  6,400  copies  to  senators,  members  of 
parliament,  physicians,  clergymen,  judges,  school  officials  and  foreign 
exchanges,  which  takes  3  clerks  several  months  to  complete. 

During  this  year,  263,9^5  births,  marriages  and  deaths  have  been 
compared,  which  were  indexed  prior  to  1892,  when  yearly  comparing 
was  adopted,  and  added  to  the  work  of  the  Registrar-General's  stafE. 

Searches  have  been  made  and  certificates  issued  during  this  year,  for 
applicants,  as  follows :  — 

1272  searches  for  births,  marriages  and  deaths  @  25c $318  00 

307  certificate's  for  births,  @  50c  153  60 

125  certificates  for  marriages,  @   50c    62  60 

281  certificates  for   deaths,   @   50c 140  50 

Total   $674  50 


40  books,'  averaging  600  pages,  being  records  received  from  Division- 
Registrars  of  births,  marriages  and  deaths,  have  been  examined  and 
arranged  by  counties  for  binding. 

3,610  letters  have  been  sent  out  and  copies  filed. 

2,615  circulars  were  sent  to  Division-Registrars  and  issuers  of  marriage 
licenses. 

All  of  which  is  respectfully  submitted. 

GEORGE  WHELER, 

Chief  Clerk, 


REPORT  OF  INSPECTOR  OF  VITAL  ST  ATISTICS.— R.  B.  HAMILTON. 

Toronto,  February  15th,  1905. 
Hon.  W.  J.  Hanna, 

Toronto. 

Sir, — I  have  the  honor  to  report  that  during  the  year  1904,  I  visited 
for  purposes  of  inspection,  Division-Registrars  in  Algoma,  Carleton,  Essex, 
Frontenac,  Hastings,  Kent,  Leeds  and  Grenville,  Manitoulin,  Middlesex, 
Nipissing,  Oxford,  Peterborough,  Prescott  and  Russell,  Stormont,  Dundas 
and  Glengarry,  Welland,  Wentworth  and  York,  thus,  as  you  will  observe, 
taking  in  nearly  every  section  of  the  Province.  At  many  of  the^  places  visit- 
ed I  also  interviewed  the  mayors  and  reeves  of  the  municipalities,  and  in 
some   case   consulted   with   clergymen,  physicians,    undertakers   and  other 
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interested  parties,  as  to  tlie  best  means  to  be  adopted  to  enforce  the  Act 
relating  to  the  registration  of  births,  marriages  and  deaths.  In  a  number 
of  municipalities  visited,  notably  Toronto,  Ottawa,  Hamilton,  Cornwall, 
Brockville,  Windsor,  Chatham,  Peterborough,  Hintonburg,  etc.,  it  is 
clearly  evident  that  practically  all  the  births,  marriages  and  deaths  are 
registered,  but  in  each  one  of  these  places  the  Division-Registrar  is  forced 
to  make  more  than  ordinary  exertions  in  order  to  obtain  such  good  results. 
Some  of  these  o£B.cials  are  so  favorably  situated  that  such  endeavors  on  their 
part  can  be  continued  without  much  difficulty;  but  the  vast  majority  of 
the  Division-Registrars  throughout  the  Province,  cannot  use  the  necessary 
efforts  required  without  seriously  interfering  with  their  other  duties,  and 
to  ask  them  to  do  this,  is  of  course  absolutely  out  of  the  question.  Undei' 
these  circumstances,  therefore,  it  behooves  the  Registrar-General's  Depart- 
ment to  consider  carefully  whether  there  is  not  some  means  by  which  the 
hands  of  our  officials  can  be  strengthened.  * 

Aiter  looking  into  the  matter  in  all  its  bearings,  for  years,  and  visit- 
ing during  that  time,  nearly  every  city,  town  village  and  hamlet  in  the 
Province,  I  can  arrive  at  no  other  conclusion  than  that  active  assistance 
must  be  given  throughout  the  Province,  in  order  to  enable  Division-Reg- 
istrars to  successfully  enforce  the  provisions  of  the  Registration  Act. 
This  can  be  done  only  by  drastic  measures,  as  moral  suasion  and  continual 
urging  has  so  far  failed  to  bring  about  the  desired  results,  and  we  find  the 
Act  disregarded  and  more  or  less  openly  violated  by  all  classes  of  the 
people.  I  would  therefore  strongly  urge  that  in  every  municipality  where 
it  is  known  or  even  suspected,  that  registrations  are  not  being  fully  made, 
a  member  of  the  Provincial  Detective  Force  be  sent  in  order  to  secure  the 
necessary  information  to  be  used  in  the  prosecution  of  those  who  commit 
a  breach  of  the  Act.  If  this  proceeding  is  then  followed  up  by  prosecu- 
tions of  the  delinquents  in  various  sections  of  the  Province  at  uncertain 
intervals,  I  feel  assured  that  the  publicity  thus  given  to  the  enforcement 
of  the  Act,  would,  in  a  very  short  time,  show  beneficial  results,  and  records 
would  be  brought  to  the  Division-Registrar  instead  of  he  being  forced  to 
spend  a  lot  of  time  and  incur  unnecessary  expense  in  order  to  get  our 
citizens  to  carry  out  an  important  and  self-evident  duty.  The  expense 
attendant  upon  proceedings  of  this  kind  would  not  be  at  all  serious,  and 
the  results  obtained  should  undoubtedly  show  good  value  for  the  outlay. 

In  addition  to  this,  the  Registration  Act  itself  requires  to  be  revised 
in  certain  particulars  so  that  some  points,  now  somewhat  obscure,  may  be^ 
made  as  clear  and  distinet  as  possible  and  magistrates  be  thus  enabled  to 
give  their  decisions  based  unquestionably  upon  the  provisions  of  the  Act. 

The  Division-Registrars  as  a  Rule  are  painstaking  and  zealous 
officials;  but  the  enforcement  of  the  Registration  Act  is  a  most  difficult 
task,  as  the  carelessness  so  frequently  shown  by  clergymen,  physicians, 
undertakers  and  others  directly  interested  in  failing  to  make  prompt 
returns  renders  it  very  hard  for  the  official  to  be  at  all  sure  of  his  ground. 
He  has  frequently  to  depend  for  much  of  his  information  upon  notices 
sent  to  him  in  a  hap-hazard  manner,  and  can  never  be  at  all  certain  that 
all  the  births,  marriages  and  deaths  occurring  in  his  municipality  have 
been  recorded.  Under  such  circumstances  it  is  self-evident  that  unless  our 
citizens  are  made  to  feel  that  they  will  be  forced  to  respect  the  law,  many 
will  continue  to  evade  their  responsibility.  Were  they  subject  at  all  times 
to  be  prosecuted  for  infringements  of  the  Act,  they  would  be  much  more* 
alert  in  making  their  returns  and  the  Division-Registrar  would  be  saved  the 
thankless  task  of  hunting  up  information  that  should  be  forwarded  to  him 
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without  any  delay  whatever.  Furthermore,  he  would  also  feel  that  his 
work  was  of  some  importance  and  that  in  his  endeavors  to  carry  it  out  he 
xjould  depend  at  all  times  upon  obtaining  the  necessary  assistance  from  the 
Department. 

I  am  very  glad  to  be  able  to  report  that  as  a  rule  clergymen  send  in 
the  list  of  marriages  performed  by  them  pretty  regularly,  although  a  few 
notable  exceptions  have  been  brought  to  my  attention,  and  many  are 
somewhat  dilatory  in  making  their  returns. 

Undertakers  in  most  of  the  cities  and  towns  are  generally  careful  to 
^obtain  the  required  permit  before  a  burial  takes  place;  but  in  many  of  the 
villages  equal  care  is  not  exercised  and  numbers  of  interments  are  made 
without  the  necessary  permission  being  granted. 

Physicians,  I  regret  to  say,  are  still  among  the  greatest  offenders, 
and  except  in  some  cities  few  of  them  seem  to  consider  it  incumbent  upon 
them  to  re't)ort  the  births  at  which  they  have  attended.  They  are  consid- 
jerably  better  in  their  returns  of  deaths,  but  the  trouble  is  that  few  doctors 
seem  to  look  upon  the  Registration  Act  as  more  than  a  troublesome  hut 
harmless  adjunct  to  their  practice.  If  they  would  fall  into  line  and  cheer- 
fully render  all  possible  assistance  to  the  Division-Registrars,  the  result 
all  around  would  be  much  more  satisfactory.  Not  much  labor  is  asked  of 
them,  as  every  possible  step  has  been  taken  by  the  department  to  render 
their  duties  easy  of  accomplishment. 

In  regard  to  marriages,  I  would  respectfuUjr  suggest  the  advisability 
^  jof  constituting  Divi$ion-E,egistrars  except  in  cities,  issuers  of  marriage 
licenses,  as  this  would  place  them  in  closer  touch  with  the  marriages  that 
take  place  in  their  several  municipalities.     ' 

In  conclucQng  this  report  I  desire  to  again  call  attention  to  the  ab- 
solute necessity  of  ^ome  strong  measures  being  adopted  to  enforce  the 
proper  registration  of  births,  marriages  and  deaths,  if  the  Province  is  to 
feceive  all  the  benefits  Ihe  Act  should  undoubtedly  confer  upon  it. 

Considerable  imprpvement  is  ^manifest  in  many  particulars  during 
several  years  past,  but  the  march  of  progress  is  too  slow  and  endeavors 
should  be  made  to  quicken  the  pace. 

I  have  thie  honor  to  be, 

Sir, 
Tour  obedient  servant, 

R.  B.  HAMILTON, 

Inspector. 


MONTHLY  REVIEW  OF  THE  WEATHER  FOR  1903. 

By  Chas.  a.  Hodgetts,  M.D. 

The  following  meteorological  observations  for  the  year  1903  are  based 
^pon  the  Monthly  Weather  Review  published  by  the  Department  of  Mar- 
ine and  Fisheries  of  the  Dominion.  They  are  submitted  with  a  view  of 
assisting  those  interested  in  the  relationship  existing  between  meteorological 
jconditions  and  mortality  rates. 

The  Province  of  Ontario  has  an  area  of  260,862  square  miles  and  lies 
between  latitude  42^  and  52^  and  longitude,  74-^  and  95°  We^t  its  western 
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border  about  on  the  great  lakes  and  its  northerly  portion   is  dotted  over 
by  a  series  of  lakes  and  rivers. 

January. — The  weather  during  this  month  was  mild  in  the  early  part, 
rain  falling  on  the  second.  This  was,  however,  succeeded  by  cold  weather 
which  continued  with  the  exception  of  but  two  compartive  mild  spells, 
until  the  end  of  the  month.  Snow  fell  to  a  sufficient  depth  to  give  sleigh- 
ing. Thunder  was  recorded  on  the  29th  of  the  month.  The  atmospheric 
pressure  during  the  month  was  subnormal.  Th#  precipitation '  was  of  the 
average.  Snow  was  nil  at  Kingston  and  along  the  shores  of  lakes  Erie 
and  Ontario  and  moderate  in  the  inland  counties. 

Winds. — ^Lake  Eegion,  South  to  AVest — strong  to  gales,  Ottawa  and 
St.  Lawrence  Begion  West,  fresh  and  strong. 

Temperature. — Maximum.         Niagara    District,    52®   F.  Minimum 

White  Eiver,  47.2^  F.  below  zero. 

Ice. — 10  to  18  inches. 

Sunshine. — Ottawa   showed  the  largest  negative  departures. 

February, — ^The  weather  during  the  month  was  mild  in  the  begin- 
ning with  rain  and  snow  followed  by  fine  cold  days  succeeded  by  three  or 
four  days  of  zero  weather  which  gave  way  to  mitter  weather  with  snow 
and  rain  generally  throughout  the  Province  for  t#o  days.  Thunder  was 
recorded  on  the  2nd  and  3rd  of  the  month.  The  atmosphere  pressure 
continued  generally  subnormal.  The  precipitation  was  above  the  average 
in  the  district  east  of  the  Georgian  Bay,  the  sn(^fall  being  nil  in  the 
fiouthern  portion  with  13  to  30  inches  recorded  in  Muskoka,  Nipissing  and 
the  Ottawa  Valley. 

Winds. — ^Lake  and  St.  Lawrence  Region.  South  and  west  with 
severe  gales  in  tEe  foijner  and  light  in  the  latter  district. 

Temperature/. — Maximum,  Pt.  Clark,  52^  F.  Minimum^  White 
Eiver,  52°  F.  below  zero. 

Ice. — Five  inches  in  Paris,  4  to  27  inches  in  Port  Arthur. 

Sunshine.  Generally  throughout  the  Province  ft  was  above  the  aver- 
age, the  mean  proportion  was  28  per  cent,  at  Gravenhurst.    • 

March, — ^The  weather  began  with  the  first  day  cold  but  continued  ex- 
ceedingly mild  for  the  remainder  of  the  month,  phenomenally  so,  rain  being 
frequent  between  the  4th  and  10th  and  16th  and  27th  of  the  month.*  Lakes 
and  rivers  were  open  and  there  were  many  signs  of  spring.  The  atmos- 
pheric pressure  was  above  normal,  no  snow  fell  during  the  month  and  the 
rainfall  was  below  the  average,  the  ground  being  bare  early  in  the  month, 
the  winds  being  moderate  with  sunshime  below  the  average. 

Temperature. — The  average  was  exceeded  by  nine  to  twelve  degrees. 
The  maximum  being  registered  at  Cottam  77®  F.  and  the  minimum  at 
White  Eiver  36®  F.  below  zero. 

April, — The  weather  during  the  month  was  extremely  dull,  the  sky 
overcast,  with  frequent  rain  in  the  northern  districts.  Frosts  were  still 
recorded  at  nights,  the  day  temperature  ranging  from  50^-60^  F.  On 
ihe  last  day  of  the  month  the  temperature  dropped  from  above  70®  F.  to 
near  the  freezing  point  in  a  few  hours.  Thunder  was  reported  in  some 
districts;  snow  fell  pretty  generally  on  the  4th,  but  the  precipitation  in 
the  Province  generally  was  above  the  average  in  the  southern  portion, 
there  being  a  marked  deficiency  in  the  eastern  and  western  sections. 
Snow  fell  on  the  northern  shore  of  Lake  Superior. 

Winds. — In  the  Lake  district  were  north  and  west,  while  in  the  Ottawa 
and  St.  Lawrence  Valleys  they  were  north  and  east. 
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Temperature. — Maximum,    Stony   Creek   82^  F.  Minimum,    White 

River,  lO'*  F.  below  zero. 

Sunshine. — On  the  whole  was  deficient  there  being  recorded  53  per 
cent,  of  the  possible  at  Gravenhurst. 

May, — The  weather  during  the  month  was  extremely  fair  and  dry, 
there  being  very  few  days  upon  which  the  sky  was  completely  clouded  and 
on  many  days  not  a  cloud  was  visible.  The  rainfall  was  on  the  whole 
below  the  average — the  e:icess  being  in  New  Ontario,  but  the  deficiency 
was  unprecedented  in  the  eastern  section  and  marked  rise  in  temperature 
took  place  on  the  9th,  and  the  weather  continued  warm  until  the  28th, 
when  it  turned  cool — frost  being  reported  in  some  portions  of  the  Province 
during  the  first  week. 

Winds. — The  mileage  was  below  the  average,  in  the  lake  distritts  it 
was  easterly  and  the  Ottawa  and  St.  Lawrence  Valley,  south-west  and 
north-east. 

Temperature. — Maximum,  Sarnia,  91^  F.  Minimum,  White  Eiver, 
11.2'^  F.  below  zero. 

June, — The  month  was  marked  by  the  absence  of  bright  aunshine, 
there  being  much  rain  after  the  first  week  with  low  temperature  after  the 
first  ten  days.  The  atmospheric  pressure  was  below  the  normal,  while 
the  precipitation  of  rain  was  excessive  in  Eastern  Ontario,  5  to  7  inches. 

Winds. — ^Were  variable  light  and  moderate  in  tire  lake  district,  and 
eaeterly  in  the  other  portions  of  the  Province. 

Temperature. — Maximum,  North  Gower  and  Stony  Creek,  90^  F. 
Minimum,  White  River,  27^  F. 

Sunshine. — Deficient. 

July, — The  weather  of  the  month  was  typical  of  the  season  but  it 
varied  considerably  in  contiguous  districts,  being  somewhat  cool  and  wet 
in  thie  southern  portion  and  somewhat  dry  in  the  more  northerly,  with 
the  exception  of  Muskoka,  where  it  was  very  wet.  The  precipitation  for 
the  month  was  above  the  average.  The  largest  possible  departures  were  in 
the  peninsula  districts,  being  attributable  no  doubt  to  the  heavy  thunder 
storms  which  prevailed,  the  rainfall  being  5.9  in.  at  Port  Dover,  4.1  at 
Port  Stanley  above. 

Winds. — On  the  lake  district  in  the  Ottawa  and  St.  Lawrence  Valley, 
south  and  west. 

Temperature. — The  maximum  was  at  Haileybury  in  the  Temiskam- 
ing  district,  94.6«  F.  and  30^  at  Savanne. 

Sunshine  was  in  excess  of  normal. 

Sunshine. — On  the  whole  deficient,  the  maximum  for  the  Dominion 
was  registered  at  Toronto  when  it  was  61  per  cent,  of  the  possible. 

August. — The  weather  during  this  month  was  exceedingly  dull  and 
wet,  being  quite  cool  in  the  southerly  portion.  The  precipitation  wa» 
heavy,  being  above  the  average.  Bain  fell  daily  in  many  places  and  grai^ 
rotted  in  the  fields.  In  some  sections  the  atmospheric  pressure  was  above 
the  average.     The  winds  generally  were  from  the  south  and  west. 

Temperature. — Maximum,  Stony  Creek,  88^  F.  Minimum,  SavannCr 
20°. 

Sunshine. — Below  the  average,  marked  negative  departures  hein? 
noticeable. 

September. — During  the  month  there  was  much  fine  weather,  being 
more  marked  in  the  southerly  than  in  the  northerly  and  westerly,  portionflf 
the  rainfall  being  light  in  'the  former   district,  and  heavy  in  tie  latter. 
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On  the    whole  the   precipitation    was  below    the  average,    there    being    a 
marked  deficiency  in  the  southern  portion;  atmospheric  pressure  was  sub-^ 
normal. 

The  winds  were  generally  southwest. 

Temperature. — Maximum,  Cottam,  93°  F.,  while  the  minimum  was 
19^  at  White  River. 

Sunshine. — Bright  sunshine  was  subnormal. 

October, — The  weather  this  month  was  exceedingly  fine  and  mild, 
being,  however,  somewhat  wet  in  the  eastern  and  southern  counties  and 
unusually  dry  in  the  west,  south-west  and  north.  On  the  25th  and  26th  of 
the  month  snow  fell  at  many  places,  but  the  precipitation  was  below  the 
normal  average,  while  the  atmospheric  pressure  was  subnormal.  Generally 
speaking  the  winds  were  south-west. 

Temperature. — ^Was  above  the  average,  being  3®  to4®  higher  in  the 
peninsula.  The  maximum  temperature  was  registered  at  Stony  Creek, 
80°  F.,  while  the  lowest  was  at  Kenmont,  6°  F. 

Sunshine. — Above  the  average  with  local  exceptions. 

Novemher. — ^The  weather  this  month  was  exceptionally  mild  up  to 
the  18th,  when  quite  wintry  conditions  set  in,  the  weather  continuing 
cold  to  the  end  of  the  month.  The  rainfall  was  scant  and  snowfall  not 
larger,  but  showers  were  frequent  during  the  third  week.  48  inches  of 
snow  fell  at  CoUingwood. 

The  winds  in  the  lake  district  were  from  the  west,  while  those  of  the 
Ottawa  and  St.  Lawrence  Valleys  were  south  and  west. 

Temperature. — Maximum  at  Cottam,  73^  and  minimum,  26.5^ 'F, 
below  zerd  at  White  River. 

Sunshine. — The  average  was  exceeded,  it  was  at  Toronto  18  per  cent. 
Kingston  15  per  cent.,  and  Lindsay  14  per  cent. 

December. — The  weather  this  month  was  exceedingly  cold,  a  below 
zero  temperature  occurring,  frequently  from  20  to  30  degrees  below  zero 
being  registered  on  the  12th,  13th,  25th  and  26th  of  the  month.  Precipi- 
tation was  in  excess,  the  snowfall  being  very  heavy  in  the  northern  section 
in  Muskoka  and  Nipissing,  from  30  to  60  inches  falling,  while  in  the  Ottawa 
Valley  it  amounted  to  20-30  inches.  There  were  rainfalls  recorded  in 
the  southerly  districts  on  the  12th  of  the  month.  The  prevailing  winds 
were  westerly. 

Temperature. — Maximum,  Cockbum  Island,  51^  F.,  and  minimum, 
White  River,  47®  F.  below  zero. 

Sunshine. — ^Was  deficient,  Woodstock  recording  the  lowest ,  12  per 
cent. 
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TABLE  4. 
Ill6s:itimate  Births,  Twins  and  Triplets  in  the  Province. 


Illegitimate  Births. 


Multiple  Births. 


Total  number.!  Proportion  to  total  number  of  births 


782 


I  One  to  every  62.3  births. 


NudiKt, 

Twins 492 

Triplets..^ 4 

Total 4i^6 


TABLE  5. 
Births  in  the  Province  in  1903,  showing  the  Proportion  of  Male  to  Female  Births. 


Sex. 


c 


Males ^ 

Females 

Total 

Male  births  to  100 
female  births. . . 


03 

u 

Si 


t-5 


j>»  .     to 


t-5 


2,031 1,928  2,220 
1,9601,8512,196 


3,991 


9 


U4 

o 
O 


^    I      ^ 

O     I       C 

12;  :   c 


3,779 


2,102  2,247  2,130:2,192 
1,978  2,1071,9251,987 


4,416 


4,080 


2,1582,165 


2,041 


4,354  4,065  4,179 


4,199 


2,010 


2,0441,930 1,924     25,071 
2,020  1,818  1,778'    23,H7l 


-,.> 


4,175  4,064j3, 748  3,702;     48.741* 


103.6  104.1  101.01106.2  106.7,110.6,110.3  105.7,107.7  101.1  106.1 108.3      IftV.^ 


TABLE  6. 


Order  of  Births  by  Months- in  the  Province. 


Months. 


Placed  according  to 
number  of  births 
in  each  month. 


May 

March 

July 

September. 
August . . . 

June 

April 

October. . . 
January  . . 
November 
February  . 
December. 


Males. 


Total 


2,247 
2,220 
2,192 
2,165 
2,158 
2,130 
2,102 
2,044 
2,031 
1,930 
1.928 
1,924 

25,071 


Months. 


March 

May 

August . . . . 
October. .  . , 
September 

July 

April 

January  . . , 

June 

February  . . 
November , 
December. , 


Females. 


Total. 


2,196 
2,107 
2,041 
2,020 
2.010 
1,987 
1,978 
1,960 
1,925 
l,a51 
1,818 
1,778 

23,671 


Months. 


Total  im1<« 
and  feroalt^. 


March 

May 

August 

July 

September.. . 

April 

October 

j  June 

January  

February .... 
November... 
December 

"^  Total 


4.416 
4,354 
4,199 
4.179 
4.175 
4.0SO 
4,004 
4.05.? 
3.991 
3.779 
3,748 


3.702 
48,74-J 
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TABLE  NO.  7. 


Marrias^es  by  Months  in  the  Province. 


Months. 


1902 


Months . 


1903 


Quarters , 


June 2,204 

December  ....     1,911 
September 1 ,  849 


June 2,570 

September. . . ,   2,305 


December 

October '  1,816!  October  . . 

I 

January 1,558 

April..' I  1,532 

November ....  1,450 

March 1,256 

July 1,199 

August I  1,1801 

February !  1,120| 

May 98i; 

No  date  given . !        161 


2,230 
1,863 


April 1,569 

November  . . .  1,553 

July '  1,386 

January |  1,347 

February  ....  1,330 

August 1,3041 

March I  1,270| 

May 1,101' 

No  date  given!  2| 


Quarter  ending 

December  31 
Quarter  ending 

June  30 
Quarter  ending 

September  30 
Quarter  ending 

March  31 
No  date  given . . 


1902 


i  Quarters. 


5,177 
4,717 
4,228 
3,934 
16 


Quarter  ending 

December  31 

Quarter  ending 

June  30 
Quarter  ending 
September  30 
Quarter  ending 

March  31 
No  date  given . . 


Total ,18,072         Total 1 19,830'        Total 18,072 


Total 


1903] 


5,646 
5,240 
4,995 
3,947 


19,830 


TABLE  NO.  8. 


Marriag:es  by  Denominations  in  the  Province, 


Denominations. 


I   Number  I  ^  , 

ofpersonsl^^'^^V 

imirried.  I^f  whole. 


Methodist I     12, 

Presbyterians I       8, 


Church  of  Eni^land 

Koman  Catholic 

Baptists 

Lutherans 

Con^egationalists 

Mennonites 

Evangelical  Association 

Quakers 

Other  Denominations. . 
No  I>enomination  given 

Total 


6, 
6, 
2, 
1, 


749 
184 
824 
327 
476 
071 
366 


32.14 

20.63 

17.20 

15.95 

6.24 

2.70 

.92 


1           199 

.50 

296 

.74 

6 

.001 

929 

2.34 

283 

.59     i 

39,660 

99.9 

Proportion  to  whole 

number  of  persons 

married . 


As  1  to 


3.1  persons 

4.8 

5.8 

6.2 

16.0 

37.0 

108.0 

199.3 

133.9 

6610.0 

426.9 

170.2 


! 
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TABLE  No.  9. 

Showing  the  Death  Rate  per  1,000  of  Population  In  each  County  of  the  Province 

for  ten  years. 


Counties . 

• 

1894. 

1 
1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

■     u 

H 

1- 

Alffoma 

^ 

; 

15.9 
12.2 

9.7 
20.3 

8.4 
11.0 
12.9 
13.8 

9.5 
10.5 

9.2 
11.2 
11.4 
10.5 
11.7 
10.8 
11.8 
12.5 

12.6 
14.4 
10.7 
11.4 
12.1 

11.6 
23.5 
10.6 
11.8 
9.1 
9.5 
12.0 
16.9 
12.4 
14.7 
33.1 

14.0 

11.2 

8.6 

19.8 

9.6 

10.2 

12.3 

13.9 

9.8 

9.8 

9.4 

9.5 

10.8 

9.2 

11.6 

9.7 

11.4 

12.6 

11.3 
12  5 
10.0 
11.0 
10.4 

11.6 
20.5 
10.3 
11.5 

9.2 
10.8 
12.7 
13.6 
11.0 
13.6 
1  26.1 

9.9 
11.3 

\  11.3 
16.4 
10.8 
10.2 

,  12.9 

9.3 

13.0 

'  11.8 

16.0 
12,9 
10.1 
19.9 
10.2 
10.4 
13.2 
12.8 
9.7 
10.2 
10.7 
10.3 
11.1 
10.5 
12.1 
12.3 
11.3 
12.6 

11.9 
13.4 
10.9 
13.0 
11.8 

12.2 
26.6 
10.3 
12.8 
10.8 
9.5 
13.3 
15.3 
12.1 
16.3 
33.8 
10.3 
12.1 

11.9 
21.7 
10.4 
11.2 
13.1 
10.6 
12.8 
13.5 

23.7 
10.9 
10.0 
20.5 
10.5 
10.3 
12.3 
13.6 

9.9 

9.8 
11.3 

9.0 
11.6 

9.9 
11.6 
11.7 
11.6 
12.1 

10  6 
14.0 
10.4 
14.7 
11.9 

11.9 
33.7 
11.7 
12.9 
9.6 
10.4 
12.4 
16.1 
12.0 
19.2 
45.6 
11.3 
13.0 

10.9 
30.2 
11.7 
12.0 
11.8 
10.6 
13.0 
14.5 

10.4 
12.8 
11.3 
18.8 
11.3 
12.2 
12.3 
16.0 
12.3 
12.3 
14.6 
11. 1 
11.4 
11.8 
13.4 
13.3 
13.2 
14.4 

13.0 
14.1 
13.5 
11.7 
13.4 

13.7 
17.0 
13.3 
13.8 
13.2 
12.2 
12.8 
18.0 
15.5 
10.2 
9.3 
12.2 
11.2 

12.8 
11.5 
12.3 
11.8 
13.7 
12.2 
14.7 
15.6 

13.8 
12.0 
10.4 
16.4 
9.0 
10.6 
13.1 
13.6 
11.0 
11.3 
12.1 
10.1 
11.5 
10.0 
12.0 
12.1 
11.7 
13.4 

11.8 
12. a 
13.4 
11.2 
18.3 

13.9 
16.2 
12.8 
12.3 
10.8 
11.0 
14.2 
13.8 
13.7 
11.3 
8.5 
11.1 
11.3 

11.4 
16.8 
11.9 
10.0 
12.6  . 
11.0 
13.7 
14.6  1 

12.4 
11.6 
12.0 
17.4 
11.4 
10.9 
13.0 
16.1 
11.4 
9.8 
11.6 
12.1 
11.8 
11.1 
11.6 
12.1 

Brant 

10.4 
8.7 

16.9 
7.3 
8.5 

11.6 

11.1 
7.8 
9.5 
8.7 
8.2 
7.9 
7.4 
9.3 
8.0 
8.9 
6.5 

10.2 
13.0 
10.0 

12.1 

7.9 

17.7 

7.9 

10.2 

12.0 

11.2 

8.1 

8.4 

8.9 

10.7 

9.2 

7.7 

9.2 

7.6 

6.9 

7.3 

6.8 
13.1 
9.6 


12.3 

9.7 

17.9 

8.0 

10.1 

12.6 

13.3 

9.7 

7.7 

9.2 

12.4 

11.2 

8.3 

9.8 

8.6 

10-2 

10.9 

9.4 
12.2 

8.7 

11. s 

Bruce 

9.S 

Carleton 

18.5 

Duiferin   

9.9 

Elflrin 

10  4 

fCflnex 

12.6 

Frontenac 

Orev 

13.0 
9.9 

Haldimand 

Halton 

9.9 
10.5 

Haliburton 

Hastings 

10.4 
10.7 

Huron 

9.6 

Kent   

11.2 

Liambton 

10.6 

Lanark    

11.8  1  10.8 

Leeds  &  Grenville 
Lennox  &  Adding- 
ton  

15.1 

11.4 
12.6 
13.7 
11.8 
11.6 

13.7 
17.7 
12.1 
13.3 
12.3 
12.3 
14.8 
16.4 
13.2 
10.8 
7.9 

12.0 
12.4 

11.4  - 
20.0  '. 

11.7 
10.9 

Lincoln  

13.1 

Middlesex   

Muskoka 

11.0 

Norfolk 

8.1 
10.6 

9.2 
9.9 

9.4 
10.1 

"11.1 

Northumberland  & 

••  Durham 

NiDissincT    

11.9 

Ontario 

10.0 
10.9 
7.8 
8.9 
12.6 
14.9 
12.8 

9.8 
10.3 

7.1 

9.0 
10.4 
11.7 

9.7 

i6.2 
11.3 
9.4 
8.8 
11.2 
13.1 
13.8 

11. 1 

Oxford 

12.0 

Peel 

9.9 

Perth 

102 

Peterborough 

Preflcott  &  Russell. 

Prince  Ed  ward 

Parrv  Sound 

12.6 
14.9 
12.6 

"Rjftinv  Tiivpr 



Renfrew  

Simcoe 

^torniont,    Dundas 
:   and  Glenjrarry.. 
Thunder  Bav 

10.6 
9.3 

7.3 

"9.9 
7.4 

7.8 

12.2 
10.7 

9.0 

13.0 
11.7 

12.7 
20.4 
10.8 
10.9 
14.4 
9.9 
12.1 
12.9 

11.2 

Il.O 

9.5 

Victoria 

Waterloo    

Welland 

9.7 

9.9 

9.5 

10.3 

12.5 

13.1 

9.0 
10.1 
11.0 

9.6 
12.7 

13.2 

1 

1 

9.8 

10.1 

1  12.1 

9.6 

13.2 

12.4 

1 
1 

12.6      ^-^ 

11.8    ]0.: 

14.1     1:''^ 

Wellington 

W^entworth  

York 

12.6  •  10.5 

14.5   n.i 

ir.o  is.> 

_ 

1993 
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THE    REPORT  OF   THE 


No.  9^ 


TABLE 


Deaths  by  Individual 


General  Diseases 


«      /Typhoid  Fever 

Snmlipox 

McaKlCA 

Scarlet  Fever 

Whooping  Coneh 
Dlphtnerla  andf  Croup 

Influenza 

^ Other  Epidemic  Diseases 


/"Pyaemia  and  Septicaemia 

Malarial  Fever 

TuberculoBi.s  and  Scrofula 

Syphilis 

Cancer 

Rheumatism  and  Gout 

Diabetes 

Other  General  Diseasefi 
V.Alcoholism,  Acute  and  Chronic 


2§ 

as 


is 

O  C» 


/Bncephalitis 

Simple  Meningitis 

Epidemic  Cereoro-spinal  Meningitis 

CongeNtion  and  Hemorrhage  of  the  Brain  . . 

Softening  of  the  Brain 

Paralysis  without  specified  cause 

Insanity 

Epilepsy , 

Convulsions  (not  puerperal) 
^Other  Nervous  Diseases 


•g  i  a  /'Pericarditis 

35  I  Endocarditis 

9  g  ^J  Organic  Heart  Diseases 

IG^  I  Angina  Pectoris 

^  o  ^  I  Dis.  of  the  Arteries,  Atheroma.  Aneurism,  etc 
Q6-S  VOther  Diseases  of  the  Circulatory  System 


Acute  Bronchitis 

Chronic  Bronchitis 

Broncho-j^neumonia 

Pneumonia 

Pleurisy 

Congestion  of  the  Lungs  (inc.  pulm.  apop.)  . 

Asthmaand  Emphysema 

^Other  Diseases  oi  the  Respiratory  System  . . . 

/  Ulcer  of  the  Stomach 

ether  Dis.  of  the  Stomach  (Cancer  excepted). 
Infantile      Diarrhoea     and      Gastro-enteritib 

("  Cholera  Infantum")  

DiarrhcEHfi  and  Enteritis  (not  infantile) 

Dysentery 

Hernia  and  Intestinal  obstructions   

Other  Diseases  of  the  Intestines 

Discuses  of  the  Liver 

Peritonitis  (not  puerperal) 

Iliac      abscefvs      (typhilitis,      peri-typhilitis.; 
appendicitis) '51 

Acute  Nephritis Ji.  rvi 

Bright's  Disease *  * .  .'<J 

Other  Diseases  of  the  Kidneys  and  Adnexa  . .  54 

Vesical  Calculi |55 

Diseases  of  the  Bladder i5< 

Diseases  of  the  male  Genital  Organs 57 

Melrllis 5« 

Other  Diseases  of  the  Uterus 59 

Ovarian  (^ynts  and  other  Ovarian  Tumors 60 

Other  Diseajies  of  the  female  Genital  Oreans..  61 
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THE    REPORT  OF   THE 


No.  9 


TABLE 
Deaths  by  individual 


General  Diseases. 


0)    j3 


•3  M*  /^PuerperaJ  Septicemia 
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THE    REPORT  OF   THE 


No.  9 


TABLE  NO.  14. 
Total  Deaths  by  Individual  Diseases  in  Cities  in  1903. 


General  Diseases. 


I.   Communicable  (Epidemic)  Diseases. 


1.  Typhoid  Fever 

2.  Smallpox 

5.  Measles 

4 .  Scarlet  Fever 

6.  Whoopinff  Cough 

6.  Diphtheria  andf Croup. . . . 

7.  Influenza 

8.  Other  Kpidemlc  Diseases. 
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II.   Other  General  Diseases. 


1. 
2. 
8. 
4. 
6. 
6. 
7. 
8. 
9. 


pyemia  and  Septicaemia 

Malarial  Fever 

Tuberculosis  and  Scrofula 

Syphilis 

Caucer  

Rheumatism  and  Gout 

Diabetes 

Other  General  Diseases 

Alcoholism,  Acute  and  Chronic. 

LOCAL  DISEASES. 


III.  Diseases  of  Nervous  System  akd  Organs 

OF  Sense. 
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1 .  Encephalitis 

2.  Simple  Meningitis 

8.  Epidemic  Cerebral  Meningitis 

4.  Congestion  and  Hemorrhage  of  Brain. 

5.  Softeninv  of  the  Brain 

%.  Paralysis  without  specified  cause 

7.  Insanity 

8.  Epilepsy 

9.  Convulsions  (puerperal) 

10.  Other  Nervous  Diseases 


1. 
2. 
3. 
4. 
6. 
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IV.   Diseases  of  Circulatory  System. 

Pericarditis 

Endocarditis 

Organic  Heart  Diseases  

Angina  Pectoris 

Diseases  of  Arteries,  Atheroma,  Aneurism,  etc. 
Other  Diseases  of  Circulatory  System 


V.    Diseases  of  the  Respiratory  System. 

1 .  Acute  Bronchitis , 

2.  Chronic  Bronchitis 

3.  Broncho-pneumonia 

4.  Pneumonia 

6.  Pleurisy 

6.  Cong,  oi  the  Lungs  (inc.  pulmonary  apoplexy). 

7.  Asthma  and  Emphysema 

8.  Other  Diseases  of  Respiratory  System 


VI.  Diseases  of  the  Digestive  System. 

1.  Ulcer  of  the  Stomach  14 

^.  Other  Diseases  of  Stomach  (cancer  excepted) 
8.  Infan.  Diarr.,  gastroenteritis,  Choi.  Infantum 

4 .  Diarrhoea  and  Enteritis  (not  infantile) 

6.  Dysentery 

6.  Hernia  and  Intestinal  obstructions 

7.  Other  Diseases  of  the  Intestines 

8.  Diseases  of  the  Liver 

9.  Peritonitis  (not  puerperal) 

10.  Iliac  Abscess  and  Append]j[?itis 
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VII.  DISEASFoS  OF  GENITOURINARY  SYSTEM. 
1 .  Acute  Nenhritis   
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This  book  should  be  retuimed  to 
tbe  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cents  a  day  is  incurred 
by  retaining  it  beyond  the  specified 
time. 


